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APPENDIX A

Groundwater/Surface Water Interaction in the
South Plant Area______________

A.1 Introduction
This appendix summarizes an analysis of the interaction between groundwater and each of
four surface water features located in the South Plant area: Salmon Creek, south, wetlands,
west South Ditch, and south landfill, including adjoining surface water depressions to the
southwest. (See Figure A-l for the locations of these surface water features.) Evaluation of
groundwater/surface water relationships in the South Plant area was performed in partial
fulfillment of data needs identified in the Draft South Wetlands Addendum to the RI/FS Work
Plan (CH2M HILL, May 8,1996). Data needs identified in the south wetlands addendum
and addressed in this appendix include:

• Refinement of our understanding of groundwater/surface water interactions in case a
containment alternative is considered

• Expansion of the conceptual model to include groundwater/surface water interactions
(vertical gradients)

• Evaluation of shallow flow characteristics (vertical and horizontal) in the south wetlands
vicinity

Previous documents have described groundwater/surface water interactions for Salmon
Creek and South Ditch.1 This appendix focuses on groundwater/surface water interactions
in the area shown in Figure A-l from south landfill west to Salmon Creek and West
Drainage.

The appendix is organized as follows:

• A.2: A summary of the conclusions generated from this analysis

• A.3: A summary of the approach that was used to evaluate groundwater/surface water
interactions

• A.4: Summary discussions of the hydrologic setting, including descriptions of surface
water features and the groundwater flow system in the South Plant area

• A.5: Hydraulic analyses of groundwater/surface water interactions

For a detailed analysis of south wetlands interactions with Salmon Creek and the extent and quality of groundwater moving
to offsite areas such as Salmon Creek, refer to Draft Surface Water and Sediment Areas Addendum to the RI/FS Work Plan
(CH2M HILL, April 3, 1998). Appendix E of this same document focuses on the reach of Salmon Creek extending from Graham
Road to the southeast corner of Fairview Farms. For a detailed descriptiorrof groundwater/surface water interaction along
South Ditch, refer to Technical Memorandum DS No. 18: Data Summary for the Wastewater Discharge Areas Addendum to the
RI/FS Work Plan, Part 2, Attachment A (CH2M HILL, June 17,1998).
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A.2 Summary of Conclusions
Summarized below are conclusions generated from the evaluation of water level monitoring
data collected in the South Plant area to assess groundwater/surface water interactions.
These data indicate that interactions between surface water and groundwater are as follows:

• Groundwater contour maps suggest that shallow groundwater in the vicinity of south
landfill flows westerly towards south wetlands during the dry season. However,
stratigraphic data and differences in seasonal water levels trends between monitoring
wells at south landfill and south wetlands indicate that there may be limited hydraulic
connection and therefore limited groundwater movement between the two areas.

• Silt unit groundwater is recharged by Salmon Creek throughout most of the year, as
indicated by comparisons of surface water stage data at staff gage SG08 and ground-
water elevation data at MW18-016.

• There appears to be poor hydraulic connection between the groundwater in the upper
gray sand (UGS) and the South Plant surface water bodies, which only partially
penetrate the silt unit. Groundwater levels decline more quickly and substantially in the
UGS than in the silt unit during the dry season.

A.3 Evaluation Approach
Interactions between surface water and groundwater in the South Plant area were evaluated
using hydraulic information. Groundwater elevations in South Plant area monitoring wells
were compared with surface water elevations in South Ditch (at the South Ditch pump
station and at staff gauges SG03, SG04, SG05), south wetlands (staff gauge SG06), and
Salmon Creek (staff gauge SG08). Horizontal and vertical gradients were calculated to
estimate rates and directions of flow.

A.4 South Plant Area Hydrologic Setting
The four surface water features in the South Plant area are shallow systems that partially
penetrate the uppermost soils of the surficial geologic unit at the site (the silt unit, described
in Volume 1, Section 3 of this report). The four surface water features and the hydrology of
the groundwater system are summarized in the subsections that follow.

A.4.1 Surface Water Features
A.4.1.1 South Ditch
South Ditch is the primary surface water drainage feature for the portion of the RMC facility
that lies east and northeast of south wetlands. South Ditch is a manmade ditch that conveys
stormwater, seasonal groundwater seepage, and facility wastewater. The ditch extends from
the open area north and east of the plant site [just inside the U.S. Army Corps of Engineers
(COE) dike] to an elevation-activated pump station located near the southwestern corner of
the plant. The pump station discharges to Company Lake via an underground pipeline. East
South Ditch primarily carries surface water runoff and groundwater seepage during
seasonal high water table conditions for only a portion of the year, then goes dry. In
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contrast, west South Ditch remains wet year-round because it receives permitted
wastewater discharges.

A.4.1.2 Salmon Creek
Salmon Creek is a former natural waterway that has been rerouted several times and is now
dredged and controlled by the Sandy Drainage Improvement Company for flood control. It
flows along a section of the southwest border of the RMC property and is pumped into the
Columbia River from an equalization pond west of Fairview Farms.

Salmon Creek water quality may be affected by urban, industrial, and Troutdale Airport
stormwater, by groundwater, and by past and current discharges from RMC. Salmon Creek
provides conveyance for parts of the City of Troutdale, the City of Wood Village, and the
City of Fairview. The creek also receives stormwater runoff from the south wetlands via the
West Drainage on RMC property and shallow groundwater discharge.

A.4.1.3 Ponded South Landfill Surface Water Depressions
South landfill is a flat, poorly vegetated area located southwest of the scrap yard and south
of the bakehouse. The boundaries of the landfill are generally defined by a lack of
vegetation and by the presence of debris. Stormwater infiltrates to shallow groundwater or
drains via surface runoff to the south or west. Surface water collecting in depressions to the
west and south of the landfill may percolate into shallow groundwater or enter south
wetlands via the old Salmon Creek channel.

A.4.1.4 South Wetlands
The south wetlands area (including West Drainage) is located east of south landfill and
immediately to the south and southwest of west South Ditch (see Figure A-l). South
wetlands is a depression that was used as a wastewater settling basin from 1941 to 1965.
Evidence of this former practice is found throughout much of the area in the form of a gray
to charcoal colored layer of process residue that is present at the ground surface and was
deposited as the wastewater settled. As shown in Figure A-l, the northern two-thirds of the
wetlands is owned by RMC and the Port of Portland owns the southern third.

Today, surface water is present in south wetlands only during the rainy season (from late
fall or early winter through approximately June or early July during a typical year). The
primary source of water into south wetlands appears to be direct precipitation. Discharge of
shallow groundwater may contribute limited amounts of water to south wetlands during
the rainy season. Three features (the Graham Road catch basin, the Graham Road culvert,
and the old Salmon Creek channel) drain into south wetlands but are not thought to
contribute significant quantities of water.

A.4.1.4.1 West Drainage
West Drainage flows seasonally and is a primary conduit for discharge of surface water
from south wetlands to Salmon Creek. Water from Salmon Creek has been observed to
backflow into West Drainage when water levels are low in south wetlands. During
unusually heavy storm events, when South Ditch flows have exceeded the pumping
capacity to Company Lake or when pump failure occurs, overflows from South Ditch into
south wetlands have occasionally been observed to occur via an overflow weir located south
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of the South Ditch pump station. Overflow from South Ditch can make its way to West
Drainage via south wetlands.

A.4.2 Groundwater Features
Groundwater is present in the surficial geologic unit at the site (the silt unit, described in
Volume I, Section 3 of this report). The silt unit extends to depths of between approximately
20 and 30 feet and in places consists of both silty horizons and a surficial sand unit. The silt
unit is underlain by the upper gray sand, which consists of well-sorted sands. Flow
directions and gradients within the silt unit are discussed below.

A.4.2.1 Flow Direction and Horizontal Gradients
Water levels were measured on May 1,1997, and August 6,1997, to study the potential
effects of seasonal change in groundwater elevations and flow directions. Groundwater
elevation contours for shallow monitoring wells screening the silt unit in the vicinity of
south wetlands and south landfill are shown in Figure A-2 for wet season conditions
(May 1,1997) and in Figure A-3 for dry season conditions (August 6,1997). Because no wells
are completed in the UGS in the vicinity of south landfill or South Ditch, UGS groundwater
elevations were not contoured.

The following observations can be made at south wetlands from the contour maps:

• During the wet season (May 1997), groundwater in the silt unit near MW17 appears to
flow west toward the south wetlands. Groundwater then discharges from the wetlands
in a west-northwesterly direction toward Salmon Creek and West Drainage (see
Figure A-2). The estimated horizontal hydraulic gradient across south wetlands during
the wet season is approximately 0.0014 foot per foot (ft/ft). The hydraulic gradient near
the eastern boundary of south wetlands is steeper (approximately 0.013 ft/ft). The
steeper hydraulic gradient east of south wetlands versus beneath south wetlands may be
related to differences in permeability within subsurface sediments. Specifically, fine silt
materials are present directly beneath south wetlands, whereas sands are located
directly beneath the ground surface in areas east and northeast of south wetlands (for
example, near south landfill).

• Figure A-3 shows dry season conditions (August 1997). Groundwater flows from east to
west into the south wetlands and discharges to the north-northwest toward South Ditch,
with an estimated horizontal hydraulic gradient of 0.0012 ft/ft across south wetlands.
The estimated hydraulic gradient near the eastern boundary is steeper than during May
1997 (approximately 0.012 ft/ft) because groundwater levels decline and the water
demand increases within the south wetlands ecosystem.

The following observations can be made at south landfill from the contour maps:

• Groundwater during the wet season appears to flow to the northwest toward South
Ditch with an estimated horizontal hydraulic gradient of 0.0125 ft/f t (see Figure A-2).

• During the dry season, groundwater beneath south landfill flows westerly towards
South Ditch with an estimated horizontal hydraulic gradient of 0.004 ft/ft (see
Figure A-3).
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A.4.2.2 Vertical Gradients
Table A-l lists the vertical hydraulic gradients between well pairs screened in the silt unit
and the top of the underlying UGS in the vicinity of south wetlands (MW18 and MW37) and
Salmon Creek (MW38). Water level data from well cluster MW17 was not evaluated because
both wells in this well cluster are screened in the same unit. Because no well pairs exist in
the vicinity of south landfill or South Ditch, vertical gradients could not be calculated in
these locations. Negative numbers indicate that the hydraulic gradient is downward; posi-
tive numbers indicate an upward vertical gradient. Vertical gradient estimates for the three
well pairs located in south wetlands indicate the following:

• Between May 29,1997, and July 1,1997 (wet season), the average vertical hydraulic
gradient was upward and ranged in magnitude from 0.119 to 0.314 ft/ft.

• A transition occurred during July as groundwater levels began a seasonal decline.

• During August and September 1997 (dry season), the average vertical hydraulic gradient
was downward and ranged from 0.169 to 0.271 ft/ft.

A.5 Hydraulic Analyses of Groundwater/Surface Water
Interactions

Geologic data and groundwater level data were used to evaluate groundwater/surface
water interactions. Geologic cross sections were constructed to allow conclusions to be
drawn based on comparisons of groundwater and surface water elevations with the sub-
surface stratigraphy. Hydrographs were constructed to evaluate changes in the directions
and magnitudes of flux rates between groundwater and surface water over time. These
analyses are presented below.

A.5.1 Cross Section Analysis
Two cross sections (A-A' and B-B', as shown in Figures A-4 and A-5, respectively) were
constructed using hydrogeologic data from monitoring wells and piezometers drilled in the
South Plant area. Cross section locations are presented on Figure A-l. Cross section A-A'
(Figure A-4) was constructed to illustrate the subsurface soil profile and groundwater/
surface water interface between Salmon Creek and south wetlands. Cross section B-B'
(Figure A-5) was constructed to illustrate the subsurface soil profile and groundwater/
surface water interface between south landfill and South Ditch.

Groundwater elevations during seasonal wet conditions (as measured during May 1997)
and during seasonal dry conditions (as measured during August 1997) are indicated for
each well shown in the cross sections. This allows for visual inspection of both horizontal
flow and vertical hydraulic gradients.

A.5.1.1 West-East Cross Section A-A' (South Wetlands/Salmon Creek)
Cross-section A-A' (Figure A-4) shows that groundwater/surface water interactions in the
vicinity of south wetlands and Salmon Creek are seasonally variable.
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A.5.1.1.1 Wet Season Conditions
During the wet season, shallow groundwater appears to discharge into the south wetlands
and Salmon Creek. There also appears to be limited hydraulic connection between ground-
water beneath south wetlands and groundwater that is discharging to Salmon Creek. This is
indicated by the fact that Salmon Creek lies in a surficial sand unit, while south wetlands is
underlain by a 10-foot-thick silt unit. Based on results reported in the Draft Surface Water and
Sediment Areas Addendum to the Rl/FS Work Plan, groundwater flow into Salmon Creek is
estimated to be approximately 1.27 x 10-4 cubic feet per second (cfs) during the May wet
season.

A.5.1.1.2 Dry Season Conditions
During the summer and fall, Salmon Creek becomes a losing stream and discharges to
groundwater. Beneath south wetlands, the August 1997 groundwater elevation contour map
(Figure A-3) indicates that groundwater flow during the dry season is toward the north and
northwest. Cross section A-A' (Figure A-4) suggests that groundwater near the eastern
boundary of the south wetlands (near MW17) flows beneath south wetlands from east to
west. Most surface water (for example, from precipitation and stormwater drainage) collect-
ing in the south wetlands during the dry season evaporates or is used by the vegetation in
the wetlands. However, limited quantities of surface water may also infiltrate to the shallow
groundwater system beneath the wetlands.

A.5.1.2 Southwest-Northeast Cross Section B-B' (South Landfill/South Ditch)
Cross-section B-B' (Figure A-5) shows that south landfill is underlain by a 10-foot to 15-foot
thick surficial sand unit which overlies the silt unit. The surficial sand unit terminates east of
well cluster MW17, located on the eastern border of the south wetlands. The cross section
shows that groundwater elevations are substantially lower at MW17 than in the monitoring
wells further east, which are completed in the surficial sand. This difference in groundwater
level elevations indicates that groundwater in the surficial sand unit is perched on top of the
underlying silt unit and is in only limited hydraulic communication with the portion of the
silt unit located farther to the west (including at MW17 and south wetlands). Consequently,
the shape of the contours on the groundwater elevation contour maps (Figures A-2 and A-3)
between south landfill and south wetlands is more likely indicating differences in strati-
graphy and permeability across this area than significant rates of groundwater flow
between these two areas.

As discussed in Technical Memorandum DS No. 18: Data Summary for the Wastewater Discharge
Areas Addendum to the RI/FS Work Plan, Part 2, Attachment A, west South Ditch becomes a
"losing stream" (that is, surface water discharges to groundwater) around the end of June to
mid-July as groundwater levels drop below the surface water levels in the ditch. Because
this portion of the ditch receives stormwater, process water, and wastewater from several
outfalls, the ditch does not go dry and continues to recharge groundwater throughout the
early summer and fall.

A.5.2 Hydrograph Analysis
Weekly surface water and groundwater elevations were collected at six staff gauges, 15
monitoring wells, 11 temporary piezometers adjacent to South Ditch, and at the South Ditch
pump station from the end of May through September 1997. (See Figure A-l for locations^of
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each sampling station.) Both wet (late winter/spring) and dry (late summer/fall) conditions
were encompassed in this time period. Water elevation data are provided in the attach-
ment to this appendix.

Dataloggers and pressure transducers were also used for brief periods (two weeks) to collect
surface water and groundwater data at greater frequency during wet conditions. Manual
water level elevations were measured twice daily for one week in. September 1997 (during
dry conditions). The electronic and manual water elevation data were plotted as hydro-
graphs to evaluate groundwater/surface water interactions (see Figures A-6 through A-9).

A.5.2.1 Hydrograph Analysis for South Wetlands and South Landfill
Figure A-6 plots the south wetlands stage and silt unit groundwater elevations at south
landfill. The figure shows that silt unit groundwater levels are higher than the water level in
south wetlands during May 1997 and exhibit a seasonal decline beginning in June. While
south wetland groundwater levels drop below the bed of the wetlands by mid to late July,
south landfill groundwater levels decline at a slower rate and remain 10 to 15 feet above the
bed of the wetlands.

The wells at south landfill are completed in the surficial sand unit. These wells show higher
groundwater elevations than south wetlands wells and notably less of a water level decline
during the transition period from the wet season to the dry season. Such conditions indicate
that surface water and groundwater are consumed in the highly vegetated south wetlands
owing to both plant transpiration and direct evaporation from the water surface in the
wetlands. By comparison, south landfill surface topography is relatively unvegetated,
resulting in reduced evapotranspiration rates. In addition, well logs suggest the silt layer
beneath souiii landfill is thicker and more homogeneous than the silt beneath the south
wetlands. Therefore, the silt layer beneath south landfill is likely acting as a more effective
aquitard, or barrier to downward percolation, which could also cause the slower seasonal
decline in shallow water levels beneath the south landfill. The noticeable difference in the
seasonal shallow groundwater response between south wetlands and south landfill also
suggests limited or poor hydraulic connection between the areas.

Compared with the silt unit, groundwater levels in the UGS are higher in May 1997 but
exhibit seasonal declines earlier than the silt unit (see Figure A-7). The magnitudes of the
seasonal water level changes for MW18-031, MW37-030, and MW38-035 are substantially
greater than in the silt unit, declining 14 feet from mid-May to September 1997. In com-
parison, groundwater elevations for the silt wells at these locations (MW18-016, MW37-012,
and MW38-007) declined only 1 to 4 feet during the same time interval. As in the silt unit,
UGS groundwater elevations appear to drop below the ground surface elevation of south
wetlands by mid to late July.

A.5.2.2 Hydrograph Analysis for South Wetlands and Salmon Creek
Hydrographs in the vicinity of south wetlands and Salmon Creek (Figure A-8) indicate that
silt unit groundwater discharged into south wetlands during the wet season until mid-July
1997. After mid-July, the groundwater level data indicate that any surface water that was
introduced into the wetlands likely infiltrated downward into the shallow silt unit.
Figure A-8 also shows that silt unit groundwater levels were above the bed of Salmon Creek
at each well throughout the monitoring period, but were below the measured stage in staff
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gage SG08. This indicates that groundwater was recharged by Saknon Creek throughout the
monitoring period.

Figure A-9 compares UGS groundwater levels with stages and bed elevations in south
wetlands, West Drainage, and Saknon Creek. The figure indicates mat groundwater levels
in the UGS were substantially higher than the stages and beds of the surface water features.
By late September 1997, UGS groundwater levels dropped to approximately 31/2 feet below
the bottom elevation of Salmon Creek. As shown in the cross sections (Figures A-4 and A-5),
the UGS is in limited (if any) hydraulic communication with south wetlands and Saknon
Creek, which both partially penetrate the silt unit.
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Table A-1
South Wetlands Shallow Zone (Silt to Top of Gray Sand Unit)

Vertical Hydraulic Gradient Estimates
Reynolds Metals Company - Troutdale, Oregon

Date
Vertica

Separation
(a)

5/29/1997
6/4/1997

6/11/1997
6/19/1997
6/25/1997

7/1/1997
8/6/1997
8/21/1997
8/26/1997

9/3/1997

9/8/1997
9/15/1997
9/25/1997

MW18 Well Group

MW18-016 | MW1 8-031

Groundwater
Elevation

(feet)

Elevation
Difference

(feet)

Vertical
Gradient
(foot/foot)

(b,c)

15.5 feet

15.84
16.08

15.85
16.56
15.65

15.83
14.08

13.39

20.66

22.84
22.05

22.02
20.51
16.97

11.54

8.74
14.12 | 8.73

4.82
6.76
6.20
5.46

4.86
1.14
-2.54

-4.65
-5.39

Minimum
Maximum
Average (Wet Season)
Average (Dry Season)

- 0,311
0,436

0,400
0,352

0,314
0,074
-0.164

-0.300
-0.348

0,074
0,436
0,314
-0.271

MW37 Well Group

MW37-012 MW37-030

Groundwater
Elevation

(feet)

Elevation
Difference

(feet)

Vertical
Gradient
(foot/foot)

(b,c)

18 feet

17.60

17.63
16.89
13.74

13.65
13.76
12.80
12.72
12.32
13.41

21,02

20.52

16.98
11.55

11.49
11.04

10.09
8.87
8.69
8.77

3.42

2.89
0.09

-2.19
-2.16
-2.72
-2.71

-3.85
-3.63
-4.64

0.190

0.161
0.005
-0.122

-0.120
-0.151
-0.151

-0.214
-0.202
-0.258

0.005
-0.258
0.119
-0.174

MW38 Well Group

MW38-007 MW38-035

Groundwater
Elevation

(feet)

Elevation
Difference

(feet)

Vertical
Gradient
(foot/foot)

(b,c)

27.5 feet

15.98
16.15
15.99

16.04
15.84
15.95

15.21
15.06
15.00
14.91
14.89
14.84
14.77

20.56
22.79
21.92

21.05
20.35
16.92

11.63
11.61
11.13
11.03
9.03
8.85
8.87

4.58
6.64
5.93
5.01
4.51 .
0.97
-3.58
-3.45
-3.87
-3.88
-5.86
-5.99
-5.90

0.167
0.241
0.216

0.182
0.164
0.035

-0.130
-0.125
-0.141
-0.141

-0.213
-0.218
-0.215

0.035
0.241
0.168
-0.169

Notes:
Elevations are referenced to 1929 National Geodetic Vertical Datum (NGVD).
(a) Vertical separation is the vertical distance (feet) between the m dpoints of the screened intervals of the monitoring wells,
(b) Vertical gradient (feet/feet) is calculated as the water level elevation difference divided by the vertical separation,
(c) Positive values of vertical gradient indicate an upward gradient; negative values indicate a downward grad ent.

PDX18289.XLS 1of1 Printed 5/26/99



^^

PROXIMATE LOCATION /
SURFACE WATER /

IP

•PROXIMATE BOUNDARY
OF^SOUTH LANDFILL

SOUTH
WETLANDS

APPROXIMATE PROPERTY BOUNDARY
AREAS SOUTH OF BOUNDARY
OWNED BY PORT Of PORTLAND

LEGEND

ASQ04 APPROXIMATE STAFF GAUGE LOCATION
O SD8P08 PIEZOMETER LOCATION

MONITORING WELL
IDENTIFICATION NUMBER

-028 DEPTH TO BOTTOM OF WELL
SCREEN (FEET BELOW GROUND
SURFACE)

A——— CROSS SECTION LOCATION Figure A-1
SOUTH PLANT VICINITY MAP
AND CROSS SECTION
LOCATIONS

: REYNOLDS METALS COMPANY - „ •••;im
IROUTDALE. OREGON f*T.fiV/iH'f

j?)GPS9 1998 SELECTED SOUTH LANDFILL
^ GEOPROBE LOCATION 0 1001 200

p VEYNOU)3\M29JV \«29JCLS1 DWG



... -,SrtW18-016 (15.84) X?
VV / MW18-031

TE LOCATION
WATER

iotas sMW37-012(17
MW37-030

SOUTH
WETLANDS - BOUNDARY

LANDFILLMW38-007(15.98)
MW38-035

APPROXIMATE PROPERTY BOUNDARY
AREAS SOUTH OF BOUNDARY
OWNED BY PORT OF PORTLAND

LEGEND- — »™ . ^ -1
A SG04 APPROXIMATE STAFF GAUGE LOCATION
O SDQP08 PIEZOMETER LOCATION

• MWT7 MONITORING WELL
IDENTIFICATION NUMBER

-016 DEPTH TO BOTTOM OF WELL
SCREEN (FEET BELOW GROUND

'18.17) MAY 29,1997 ELEVATION (FEET, NGVD)
NOT MEASURED
GROUNDWATER FLOW DIRECTION

Flam's A-2
SOUTH PLANT
GROUNDWATER ELEVATIONS
FOR MAY 1997, SILT ZONE
REYNOLDS METALS COMPANY
TROUTDALE, OREGON
Croundwol.r R.m.dlol

Mgallan ReportSCALE IN FEET ,̂|£



APPROXIMATE LOCA
SURFACE WATER

SOUTH
WETLANDSMW38-007(15.21)

MW

APPROXIMATE PROPERTY BOUNDARY
AREAS SOUTH OF BOUNDARY
OWNED BY PORT OF PORTLAND

LEGEND
ASQO4 APPROXIMATE STAFF GAUGE

LOCATION
O SDGP08 PIEZOMETER LOCATION

*TE/BOUNDAHY
F SOUWLANDFII1L

• MW17 MONITORING WELL
IDENTIFICATION NUMBER

OLD (SALMON
CREEK CHANNEL

-016 DEPTH TO BOTTOM OF WELL
SCREEN (FEET BELOW GROU
SURFACE)

5.44) AUGUST 6,1997 ELEVATION
Figure A-3

_ SOUTH PLANT GHOUNDWATER
ELEVATIONS FOR AUGUST.
1897. SILT ZONE

=ii REYNOLDS METALS COMPANY
TROUTDAIE, OREGON-
Grourvdwcrtor

GROUNDWATER FLOW DIRECTION



t
3~;H

HMW17-016r i
§ aa 3

a N
||II! HI!

(X) (X) V> ?2 i T i

O33 COW TlS3 o o &

Is >^ >•
itgf4

0

II
'IS
:5iftff
' oS
o~*

wI
P i

Approximate eastern boundary
of South Wetlands



Approximate
Location of Old
Salmon Creek
Overflow Channel



5/29/97 6/12/97 9/4/97 9/18/97 10V2/97
Figure A-6
SOUTH WETLANDS STAGES AND
SILT UNIT GROUNDWATER ELEVATIONS AT SOUTH LANQFHJ,
Reynolds Metals Company - Troutdale. Oregon
Groundwater Remedial Investigation Report



o

§ 1
<D |

O 33 C W Tl
I f p O 5' »§ g <o c = fe

i

1

1

]

f I
t *
W CO

is. a.
CO 0?

I 1
CO CO
CD O

S o

* t

J

CO ^I iM
W

36-035 (S
W

L, W
est Side)

e at Staff G
auge SG

06 (Topograp

s:
1
S

• ^

t l
18 13
? ?

I ?
a I
1 1

/-
i

j

1

,

s

4-

i
e
a

I

"1

i 1

* 1
4-1

:
+

t /*s

a t

i i
t i

11 I

i! i

i

i
i i
i- X

•*•

*

X

/*
I

1
I

r

i
i

l
i
i
i

t/

r̂ i

5

f

i

'\

1

1
t
f

\

I

»

**

^

^^

«M

d

r~
S

/
i

/

^

i

/

/

»
II

1

7
^

05 fO

r m V)

E g

ff ^1
i S•p ŝj
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Attachment
South Ditch Manual Water Level Data Summary (May 1937 through September 1997)

Reynolds Metals Company - Troutdale, Oregon

Monitoring Wells

Well IO

MPE / SM

Date

5/29/97
6/4/97

6/11/97
6/19/97
6/25/97
7/1/97

7/11/97
7/16/97
7/24/97
7/30/97
8/6/97

8/12/97
8/21/97
8/26/97
9/2/97
9/3/97

9/8/97
9/15/37
9/25/97

MW01-019

28.25

DTW

(feet BMP)

8.90
8.56
8.66
8.29
8.8S
8.72
8.85
8.99
9.10
9.21
9.33
9.41
9.47
9.48

S

WLE

(feet)

19.35
19.69
19.59
19.96
19.40
19.53
19.40
1956
19.15
19.04
18.92
18.84
18.78
18.77

9.73 18.52
!

9.23 j l£o2
9.19 | 19.06

MW02-012

31.10

DTW

(feet BMP)

SM
7.93
7.44
7.36
739
8.23

11.00
11.44
11.94

12.63
12.79

13.08
13.19
13.53
13.83

S

WLE

(feet)

23.06
23.17
23.66
23.74
2331
22.87

20.10
19.66
19.16

18.47
18.31

18.02
17.91
1737
17.27

MW02-034

30.64

DTW

(feet BMP)

9.43
6.99
7.99
8.12
9.72
13.40

16.00
17.37
18.65

UGS

WLE

(feet)

21.21
23.65
22.65
2232
20.92
17.24

14.64
13.27
11.99

I
18.88
19.33

11.76
11.31

!
20.04
21.17
21.39
21.16

10.60
9.47
925
9.48

MW03-017

29.69

DTW

(feet BMP)

3.31
4.13
434
4.43
3.77

S

WLE

(feet)

26.38
25.56
25.15
25.26
25.92

5.97

6.13
5.97

23.72

2336
23.72

6.20 ; 23.49
6.61 23.08
6.32 23.37
6.64 23.05

MW03-09e

30.65

DTW

(feet BMP)

7.13
8.15
8.30
9.88
13.60

K3S

WLE

(feet)

23.52
22.50
22.35
20.77
17.05

18.89 11.76

19.08 11.57
19.49 11.16

2050 ! 10.45
21.34 i 931
21.58 9.07
21.4 9.25

MW03-175

30.72

DTW

(feat BMP)

7.19
8.20
8.34
9.94
13.68

18.94

19.15
19.54

20.27
21.43
21.64
21.43

DGS

WLE

(feet)

23.53
2232
22.38
20.78
17.06

11.78

1137
11.18

10.45
959
9.08
9.29

MW04-019

26.91

DTW

(feet BMP)

9.52
9.40
9,35
9.61
9.61
10.04
10.59
10.76
11.17

S

WLE

(feet)

17.39
17.51
1736
17.30
17.30
16.87
16.32
16.15
15.74

11.52 16.39
12.10 i 14.81
11.80
14.73
1251

15.11
12.18
14.70

1257 14.64
12.7 1451

13,35 13.56
12,37 1434

MW11-017

31.61

DTW

(feet BMP)

6.04
5.94
5.84
6.07
6.16
6.44
6.68
6.77

S

WLE

(feet)

25.57
25.67
28.77
2534
25.45
25.17
24.93
24.84

7.0B 24.53
7.37 24.24
7.74 23.87
8.04 2337

8.80 22.81
!

8.98 22.63
931 22.10
9.93 i 21.68
10.02 2139

MW12-021

2233

DTW

(feet BMP)

5.46

7.04

S

WLE

(feet)

17.07

15.49

. i

9.31 13.22

9.83 j 12.70

I

I

MW14-015

30.88

DTW

(feet BMP)

5.86
8.73
5.44
5.29
5.91
6.11

6.90

S

WLE

(feet)

25.02
22.15
25.44
2539
24.97
24.77

23.98

7.41 23.47

i
8.53 22.35

- !

MW16-014

28.91

DTW

(feet BMP;

7.37
7,31
755
7.10
7.41
7.46
733
7.57
7.87
7,75
7.87
7.96
8.10
8.14

S

WLE

(feet)

21.54
21.60
21.66
21.81
2130
21.45
21.38
21.34
2154
21.16
21.04
20.95
20.81
20.77

8.28
8.24
8.29
8,33

20.63
20.67
20.62
2038

MW17-016

27.13

DTW

(feet BMP)

8.96
8.0S
8.44
8.57
8.95
9.14

S

WLE

(feet)

18.17
19.08
18.69
1836
18.18
17.99

11.69 15.44

12.32
1256

1231
12,64
1232
12.38

14.81
14.87

14.62
14.59
14.61
14.75

MW17-028

27.30

DTW

(feet BMP)

9.08
852
8.61
8.70
9.09
9.29

11.94

12.51
12.41

SAJGS

WLE

(feet)

1852
19.08
18.69
18.60
1851
18.01

16.36

14.79
14.89

I

12.61 i 14.69
12.78 I 1432
12.70 i 14.60
12.57 | 14.73
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Attachment
South Ditch Manual Water Uvel Data Summary (May 1997 through September 1997)

Reynolds Metals Company - Troutdale, Oregon

Monitoring Wells

Well ID

MPE / SM

Date

5/29/97
6/4/97

6/11/97
6/19/97
6/25/97
7/1/97

7/11/97
7/16/97

. 7/24/97
7/30/97
8/6/97

8/12/97
8/21/97
8/26/97
9/2/97
9/3/97
9/8/97

9/15/97
9/25/97

MW1 8-016

2358

DTW

(feet BMP)

8.14
7.90
8.13
7.48
8.33
8.15

9.90

10.59
9.88

S

.WLE

(feat)

15.84
16.08
1S.85
16.56
15.65
15.83

14.08

13.39
14.12

MW1 8-031

23.95

DTW

(feet BMP)

3.29
1.11
1.90
1.93
3.44
6.98

12.41

UGS

WLE

(feet)

20.66
22,84
22.05
22.02
20.51
16.97

11.54

j

15.21 8.74
15.22 8.73

MW1 3-013

27.10

DTW

(feet BMP)

7.12
7.09
6.98
6.82
7.14
7.13
723
727
7.33
7.38
7.45
7.50

S

WLE

(feet)

19.98
20.01
20.12
2058
19.96
19.97
19.87
19.83
19.77
19.72
19.65
19.60

737 i 19.53
7.60 i 19.50

7.74 19.36
7.47 19.63
7.43 19.67
7.39 19.71

MW24-010

30.13

DTW

(feet BMP)

7,76
7.66
7.44
7.27
7.48
7.77

8.60
9.17
9.37

10.41

S

WLE

(fee?

22.37
22.47
22.69
22.86
22.65
22.36

21.53
20.96
20.76

19.72

MW25-024

31.14

DTW

(feet BMP)

8.06
7.63
7.42
7.38
7.82
8.48
9.S5
9.95
10.39
10.90
11.58
11.91
1256
12.58

S

WLE

(feet)

23.08
23.51
23.72
23.76
23.32
22.66

- 21.59
21.19
20.75
2054
19.56
19.23
18.78
18.56

12.98
13.45
13.88
14.33

18.16
17.69
1756
16.81

MW25-035

30.89

DTW

(feet BMP)

9.68
756
8.22
8.48
9.97
13.66

1656
17.63
18.89

19.13
'19.58

20.37
21.43
21.65
21.41

UGS

WLE

(feet)

21.21
23.63
22.67
22.41
20.92
1753

14.63
1356
12.00

11.76
11.31

10.52
9.46
9.24
9.48

MW26-012

2656

DTW

(feet BMP)

4.53
3.80
4.20
4.31
4.80
4.13

S

WLE

(feet)

21.73
22.46
22.06
21.95
21.46
22.13

6.56 19.70
I

J

;
7.33
722

18.93
19.04

MW34-038

32.12

DTW

(feet BMP)

10.67
7.84
9.18
8.14
11.15
15.64

20.62

UGS

WLE

(feet)

21.45
2458
22.94
23.98
20.97
16.48

11.50

!

£___,

|
22.96 j 9.16

I

MW35-038

31.56

DTW

(feet BMP)

10.13
734
8.65
7.60
10.56
14.90
7.00
17.04
17.22
18.81
19.94
20.52
20,02
20.60

UGS

WLE

(feet)

21.43
2452
22.91
23.96
21.00
16.66
24.56
1452
14.34
12.75
11.62
11.04
11.54
10.96

20.80 10.76
2252
22.37
21.98

9.34
9.19
9.58

MW36-006

21.68

DTW

(feet BMP)

4.56
451
4.30
4.10
4.48
4.69

7.04

S

WLE

(feet)

17.12
17.47
17.38
17.SS
1750
16.99

14.64

!., . ^ . . . .

7.42 I 14JJ6

MW37-012

21.48

DTW

((set BMP)

3.88
327
3.40
3.37
3.85
4.59

7.74

7.83
7.72

8,68
8.76
9.16
8.07

S

WLE

(feet)

17.60
18.21
18.08
18.11
17.63
16.89

13.74

13.65
13.76

12.80
12.72
12.32
13.41

MW37-030

21.32

DTW

(feet BMP)

0.30
TOO '
TOC '
TOG '

0.80
434

UGS

WLE

(feet)

21.02

20.52
16.98

9.77 11.55

9.83
10.28

11.49
11.04

11.23
12.45
12.63
12.55

10.09
8.87
8.69
8.77

MW38-007

22.56

DTW

(feet BMP)

658
6.41
6.57
6.52
6.72
6.61

7.35

750
7.56

7.6S
7.67
7.78

S

WLE

(fe«t)

15.98
18.15
15.99
16.04
15.84
15.95

1551

1B.06
15.00

14.91
14.89
14.84

7.79 1 14.77
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Attachment
South Ditch Manual Water Level Data Summary (May 1997 through September 1997)

Reynolds Metals Company - Troutdate, Oregon

Well ID

MPE / SM

Date
5/29/97
6/4/97

6/11/97
6/19/97
6/23/97
7/1/97

7/11/97
7/16/97
7/24/97
7/30/97
8/6/97

8/12/97
8/21/97
8/26/97
9/2/97
9/3/97
9/8/97

9/15/97
9/25/97

MW38-035

23.07

PTW

(feet BMP)

251
058
1.15
2.02
2.72
6.15

11.44

11.46
11.94

UGS

WLE

(feat)

2056
22.79
21.92
21.05
20,35-
16.92

11.63

11.61
11.13

[

18.04 | 11.03
14.04 ! 9.03
14.22 | 8.85
1450 j 8.87

S. Ditch @ Pump

21.87

DTW

(feet BMP)

7.15
6.73
8.72
6.81
6.78
6.70

WLE

(feet)

14.72
15.14
16.15
15.06
15.09
15.17

6.35 j 1552
6.07 15.80
6.69 15.18
6.72 15.15

6.75 15.12
7.12 ; 14.75
4.71 ! 17.16
6.77 15.10

Piezometers
SDGP01

28.46

DTW

(feet BMP)

5.53
5.10
4.25
3.90
4.31
5.80
7.46
7.63
8.40

S

WLE

(feet)

22.93
23.36
24.21
2456
24.15
22.66
21.00
20.83
20.06

8.82 ! 19.64
9.49 18.97
9.92 18.54
10.46 18 JO
10.66 17.80

10.82
11.35
11.77
12.09

17.64
17.11
16.69
1637

SDGP02

29.17

DTW

(feet BMP)

7.03
5.52
5.69
4.07
4.13
456
5.35
5.67
5.94

S

WLE

(feet)

22.14
23.65
23.48
25.10
25.04
24.61
23.82
23.50
2353

6.25 22.92
6.74 22.43
7.02 ! 22.15
7.42
759

21.75
2158

7.68 ( 21.49
8.24 ; 20.93
856 20.61
8.61 I 20.56

SDGP03

28.59

DTW

(feet BMP)

5.98
5.33
556^
5.13
5.84
6.79
850
8.69

- 9.22
9.88
10.47
10.82
11.13

S

WLE

(feet)

22.61
2356
23.33
23.46
22.75
21.80
20.39
19.90
19.37
18.71
18.12
17.77
17.46

14.92 •

15.01
, 12.41

14.95
13.12

16.18
13.64
15.47

SDCP04

29.2

DTW

(feet BMP)

6.59
6.10
6.06
5.95
6.58
7.78
8.83
9.12
9.50
9.62

S

WLE

(feet)

22.61
23.10
23.14
2355
2Z62
21.42
20 .37
20.08
19.70
19.58

10.83 18.37
1151 17.99
1153 17.67
11.63 j 1757

11.68
1252

17,52
16.68

12.91 1659
12£4 1656

SDGP05

28.80

DTW

(feet BMP)

6.17
5.77
5.64
551
6.16
7.31
8.35
8.73
9.06
10.01

S

WLE

(feet)

22.63
23.03
23.16
23.29
22,64
21,49
20.45
20.07
19.74
18,79

10.38 18.42
10.76 18,04
11.09 17.71
11.18

11.07
12.06
12.46
12.48

17,62

17.73
16.74
16.34
16.32

SDGP06

28.11

DTW

(feet BMP)

7.11
7.11
7.02
7.11
7.16
7.19
753
7.25
7.30
7.40

S

WLE

(feet)

21,00
21,00
21.09
21.00
20.95
20.92
20.88
20.86
20.81
20.71

7.46 20.65
7.55 j 2056
7.67 20.44

7.78 20.33
7.81 20,30
15.09 ' 13.02
15.05 \ 13,06

SDGP07

28.49

DTW

(feet BMP)

754
7.31
750
7.10
7.17
855
953
9.68
9.92
10.31
10.85
1151
11.55
1155

11.62
11.81
13.83
11.81

S

WLE

(feet)

20.95
21.18
2159
21.39
21.32
2054
1956
18.81
18.57
18.18
17.54
1758
16.94
16.94

16.87
16.68
14.66
16.68

SDGP08

aass
DTW

(feet BMP)

7.86
7.53-
7.37
6.62
7.60
8.67
9.40
9.73
10.00
10.40

S

WLE

(feet)

20.97
21.30
21.46
2251
2153
20.16
19.43
19.10
18.83
18.43

11.04 17.79
11.37 17.46
11.35 17.48
14.38

14.16
11.93 16.90
14.3 14.53
1257 1656

SDGP09

2151

DTW

(feet BMP)

354
2.91
2.80
3.23
2.72
4.46
4.79
4.98
5.17
5.13
5.30
5.40
5.S3
5.49

5.34 _
557
5.11
5.03

S

WLE

(feet)

1857
18.60
18.91
1858
18.79
17.05
16.72
16.53
16.34
1638
1651
16.11
15.98
16.02

16.17
1654
16.40
16.48

SDGP10

21.84

DTW

(feet BMP)

3.82
3.31
338

S .

WLE

(feet)

18.02
18,53
18.46

330 ! 18,54
3.79 18.05
4.10 17.74
531 16.53
5.65 16.19
SS/7 15.87
6.44 15.40
7.12 ; 14.72
733 : 1451
7.40 14.44
733 1451

751 14.63
7.89 , 13.95
8.06 ! 1378
755 I 14.29

SDGP11

22.65

DTW

(feet BMP)

4.23
3.69
3.80
4.02
3.83
4.71
5.58
5.79
6.06
6.45
7.03
752
7.30
758

7.19
7.58
7.70
7.34

S

WLE

(feel)

18.42
18.96
18,85
18,63
18,82
17.94
17,07
16.86
16.59
1650
15.62
15.43
15.35
15,37

15.46
15.07
14.9S
1531
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Attachment
South Ditch Manual Water Level Data Summary (May 1997 through September 1997)

Reynolds Metals Company - Troutdaie, Oregon

Piezometers

Well ID

MPE / SM

Date
5/29/97
6/4/97

6/11/97
6/19/97
6/25/97
7/1/97

7/11/97
7/16/97
7/24/97
7/30/97
8/6/97

8/12/97
8/21/97
8/26/97

9/2/97
9/3/97
9/8/97

9/15/97
9/25/97

SDGP12

24.07

DTW

S

WLE

(feetBWP)j (feet)

5.65
5.15
5.20
550
553
6.04
6.73
6.93
7.19
753
8.00
8.19
859
8.28

18.42
18.92
18.87
18.77
18.54
18,03
17.34
17.14
16.88
1654
16.07
15.88
15.78
15.79

8.54 ' 1553
8.39
8.42
8.17

' 15.68
15.65
15.90

SDGP13

22.49

DTW

(feet BMP)

6.71
6.63
6.47
651
6.41
6.45
659
6.61
6.66
6.71
6.75
6.77
6.81
653

S

WLE

(feet)

15.78
15.86
16.02
15.98
16.08
16X14
15.90
15.88
15.83
15.78
15.74
15.72
15.68
15.68

6.82 15.67
6.87 15.62
6.91
6.88

1558
15.61

SDGP14

2257

DTW

(feet BMP)

5.49
557
5.18
556
5.40
5.82
6.61
6.82
7,09
7.44
8.00
7.87
7.89
7.82

S

WLE

(feet)

16.78
17X10
17.09
16.91
16.87
16.45
15.66
15.45
15.18
14.83
1457
14.40
1458
14.45

7.97 1450
8.47 13.80
8.79 ! 13.48
7.68 1459

SDGP15

2351

DTW

(feet BMP)

7.39
753
758
7.32
7.44
7.61
7.74
7.94
8.03
8.19
8.40
8.73
8.39
8.31

S

WLE

(feet)

15.82
15.98
15.93
15.89
15.77
15.60
15.47
1557
1S.18
15.02
14.81
14.48
14.82
14.90

8.6S 1456
856
8.40
8.82

14.65
14.81
1459

SDGP16

24.30

DTW

(feet BMP)

857
8.16
8.11
8.10
859
8.42
8.86
8.92
9.02
951
9.50
9.51
956
9.38

S

WLE

(feet)

16.03
16.14
16.19
1650
16.01
15.88
15.44
1558
1558
15.09
14 JO
14.78
14.74
14.92

9.76 14.54
9.80 j 1450
9.90 j 14.40
9.92 i 1458

Staff Gauges

Columbia River '

32.63 NA

DTW

(feet BMP)

7.83
9.77

12.03
18.65
19.44
19.04
20.10
22.21
21.91

22.35
23.25

23.41

25.46

Stage

(feet)

24.80
22.86

20.60
13.98
13.19
13.59
12.53
10.42
10.72

9.53
8.63

. 8.47

6.42

SQ01

NA

SG02

NA

SG03

NA

SG04

NA

SG05

NA

SG06

NA

SG07

NA

SG08

NA

Elevation

(feet)

2550
25.43
25.30
25.16
25.16
25.19
25.12
Do-
Dry
Do-
Do-
Dry
Dry
Dry

DO-
NM 3

(feet)

25.52
2558
2554
25.44
25.36
2556
25.00
24.76
Dry
Dry
Dry
Dry
Dry
Dry

Dry
Dry
Dry
Dry

(feet)

21.38
21.44
21.42
21.56
21.76
21.40
21.45
21.34
2159
Dry
Dry
Dry
Do-
Dry

Dry
Do-
Dry
Do-

(feet)

18.%
18.40
18.40
18.53
1850
1850
1859
18.38
18.38
1857
1856
18.37
1857
1856

1852
19.08
19.09
19.05

(feet)

18.42
18.04
19.18
18.32
1O25
18.30
18,15
18.14
18.17
18.18
1852
1854
18.28
18.47

18.16
19,08

"19.09
19.05

(feet)

16.40
16.72
1656
15.89
16.34
16.45
16.41
Dry
Dry
Dry
Dry
Do-
Dry
Dry

Dry
Dry
Do-
Dry

(feet)

15.76
1557
15.82
15.72
15.80

15.75
Dry
Do-
Do*

_££_
15.93
Dry .
DO-

DO-
DO-
Dry

(feet)

15.30
1551
1552
15X12
15.08
15.50
14.80
14.65
14.40
14.16
14.46
14.46
14.55
14.71

1454
1457
1459
1454

Notes:
1 TOC = Water level above top of casing at MW37-030 between 6/4/97 and 6/1 9/97.
2 Columbia River MPE changed from 32.63 to 31.88 feet on 8/15/97. MPE changed from 31.88 feet to 30.90' in 10/97.
3 NM = Not measured because SGOt was removed on 9/8/97.

WLE = Water level elevation » MPE (feet) minus DTW (feet betow ground surface).
BMP - Below measuring point elevation.
DTW = Depth to water is measured in feet below the measuring point elevation.
MPE = Measuring point elevation; in feet, NGVD 1929.
SM % Screened material.
S = Silt.
U'GS = Upper gray sand.
IGS ~ Intermediate-depth well screened in gray sand.
DGS = Deep well screened in sand.
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APPENDIX B

• Summary of 1998 Field Data Collection at South
Landfill, Scrap Yard, and East Potliner Areasi —————————————

i
i
i
i
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1.0 Introduction
This appendix presents the results of the data collection field effort conducted by CH2M
HILL at Reynolds Metals Company (RMC) in Troutdale, Oregon during the summer of
1998. Data collection focused on addressing data needs at three soil and debris areas: south
landfill (SLF), scrap yard (SY), and east potliner (EPL).

The appendix is organized as follows:

• Section 1 is an introduction.
• Section 2 identifies data needs during the collection effort.
• Section 3 describes the rationale for data collection.
• Section 4 describes the field exploration and sampling methodology.
• Section 5 outlines the laboratory analysis performed.
• Section 6 summarizes the analytical results.

The Attachment contains soil boring logs for the Geoprobe and hollow stem auger
investigations at south landfill, east potliner, and scrap yard.

2.0 Data Needs
K* The data needs identified were:

• The mass and distribution of fhioride in the waste material and underlying soil

The vertical and horizontal distribution of fluoride in the silt and upper gray sand
(UGS)I

I » The analytical/physical parameters of the silt and upper gray sand (UGS) and
laboratory vertical hydraulic conductivity (silt only)

l_ • A range of estimated, site-specific, fluoride partitioning coefficients values

I

1

I

I

These data are needed for the evaluation and selection of source control and groundwater
early action alternatives.

3.0 Rationale for Data Collection
The data identified in Section 3.1 will be used in the Sitewide Feasibility Study Report
(CH2M HILL, In Progress) to evaluate selected source control and groundwater early action
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alternatives and estimate relative time to compliance at south landfill, scrap yard, and east
potliner. Data use is broken out as follows:

• 3.1: Estimated mass and distribution of fluoride
• 3.2: Vertical and horizontal distribution of fluoride in silt
• 3.3: Soil classification data, analytical data, and hydraulic conductivity
• 3.4: Estimated range of partitioning coefficients values

3.1 Estimated Mass and Distribution of Fluoride
Additional fluoride concentration data for the waste materials and underlying soils
(shallow sand above the silt, silt, and UGS) will be used to estimate the mass of fluoride in
each hydrogeologic unit, and better define its distribution. This data will be used to assess
the effectiveness of excavation of the waste material and relative time to compliance.

3.2 Vertical and Horizontal Distribution of Fluoride in Silt
Geoprobe borings were located near each of the soil and debris areas to further define the
horizontal distribution of fluoride in, and beneath, the silt. This data will support the
evaluation of groundwater fluoride concentration trends in the UGS, and be used to assess
the effectiveness of early action alternatives on groundwater.

3.3 Soil Classification Data, Analytical Data, and Vertical Hydraulic
Conductivity

Soil classification data (grain size distribution, clay fraction, moisture content, organic
content, unit weight), analytical data, and laboratory vertical hydraulic conductivity data
(for silt only) were obtained for the following purposes:

• Compare site-specific soil properties to soils used in various sorption studies
documented in the literature

• Estimate the relative mass of fluoride contained in the soil pore water, and the mass
adsorbed onto the soil

• Estimate the site-specific partitioning coefficient

• Estimate a range of literature-derived and site-specific retardation factors for the soil
underlying the waste material.

3.4 Estimated Range of Partitioning Coefficients Values Relevant to the Site
Using collected or calculated data described above, an estimate of the range of partitioning
coefficients values relevant to the site will be derived. These values will be used in the site-
specific groundwater flow model and in estimating time to compliance.

4.0 Field Exploration and Sampling Methodology
Figures B-l through B-4 show the locations of Geoprobe and hollow stem auger (HSA)
boreholes advanced during this field event, and indicate whether soil or groundwater was

PDX18266.DOC . . "~ . . ". " " . . . . " _ " " ' " ~ B-2
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collected at each location. Borehole drilling methods and sample collection approach are
discussed below.

>
4.1 Geoprobe Sampling Methodology
Geoprobe direct push technology [described in detail in the Draft Sampling and Analysis Plan
(SAP), CH2M HILL, July 1997] was used to collect soil and groundwater samples for
chemical analysis at specified locations in south landfill, scrap yard, and east potliner. A
general description of Geoprobe direct push equipment and sampling procedures is
presented in Appendix B of the SAP. Soil sampling is discussed in Section 2.5.5 of the SAP;
groundwater sampling is detailed in Section 2.7.2.

Geoprobe borings were used to collect soil samples. Soil samples were collected at 5-foot
intervals from ground surface to approximately 5 feet into the top of the UGS. The
Geoprobe boring locations by area included:

• South Landfill. Six Geoprobe locations were advanced to collect soil samples in south
landfill. The total depth of each borehole was approximately 45 feet below ground
surface (bgs).

• East Potliner. Similarly, four Geoprobes were advanced to depths of approximately 40
feet bgs in east potliner.

• Scrap Yard. Five Geoprobes were completed to depths of approximately 35 feet bgs in
scrap yard. Geoprobe GP50 met refusal at approximately 1 foot bgs during advance-
ment. This boring was completed using a hollow stem auger drill rig and renamed SB11.

Separate Geoprobe borings were advanced to collect groundwater samples in each of the
source areas. The groundwater Geoprobe borings were co-located with selected soil
Geoprobe locations/and groundwater samples were collected at intervals matching the soil
samples to allow direct comparison of soil and groundwater data. Total depth of the
groundwater Geoprobe borings were determined using the following criteria:

• Groundwater samples were collected at 5-foot intervals from the point where water was
first encountered to a minimum depth of 5 feet into the UGS.

• If field-measured fluoride concentrations in groundwater fell below 10 mg/L, advance-
ment of the boring was terminated.

• If field-measured fluoride concentrations remained at or above 10 mg/L, the 5-foot
interval advancement continued. If fluoride levels remained at or greater than 10 mg/L
at a depth of 20 feet into the UGS, sampling was continued at 10-foot intervals until
concentrations fell below 10 mg/L or a maximum depth of 80 feet bgs was reached.

Three groundwater Geoprobe borings were completed in south landfill, two in east
potliner, and three in scrap yard. One of the three Geoprobes in the scrap yard area (GP56)
was actually located north of the scrap yard to evaluate the connection between fluoride
concentrations observed at MW33-095 and scrap yard.
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4.2 Hollow Stem Auger Sampling Methodology
In addition to Geoprobe sampling, a HSA drill rig was used to advance a single borehole at
each of the three soil and debris areas (south landfill, scrap yard, and east potliner) to collect
larger undisturbed soil samples for geotechnical analysis. Boring depths were approx-
imately 49,40, and 45 feet bgs, respectively. Hollow stem auger soil sampling was
performed as described in Section 2.5.3 of the SAP.

Each boring (whether Geoprobe or HSA) was geologically logged during drilling by the
field hydrogeologist. Soil samples were classified in accordance with ASTM D2488-90:
Standard Practice for Description and Identification of Soils (see Appendix B of the SAP).
Geoprobe and hollow stem auger soil boring logs for south landfill, scrap yard, and east
potliner are located in the attachment to this appendix. Weather, personnel, equipment
calibration, field fluoride measurements, soil and water sample information, and field
observations were recorded daily in a field logbook.

Sample handling and custody procedures were conducted in accordance with Section 5.0 of
the SAP. At the end of the field effort, the vertical and horizontal control of each boring
location was established by surveying. Boring locations were surveyed to the National
Geodetic Vertical Datum (NGVD) of 1929. The North American Datum 1988 (with a 1991
adjustment) was used for horizontal control.

5.0 Laboratory Analysis
Table B-l summarizes the soil and groundwater sample collection effort, including the
analytical methods, the sample locations, and number of samples analyzed by area.

5.1 Soil
5.1.1 Chemical Analysis
A total of 216 soil samples were collected from 19 Geoprobe and HSA borings and sub-
mitted to Oregon Analytical Laboratory (OAL) in Beaverton, Oregon. Each sample was
analyzed for total fluoride (EPA Method 340,1/340.2) and moisture content. Approximately
half of the samples were also analyzed for soluble fluoride (EPA Method 300.0).

5.1.2 Geotechnical Analysis
Soil samples in sands were collected using Dames and Moore samplers lined with six 1-inch
brass liners. All but one of the HSA boreholes in scrap yard and south landfill had samples
collected from the sandy soil horizons in the overlying sand (shallow sand above the silt),
and from the top of the UGS. The overlying sand was not present at east potliner (EPL^
SB01) and the north-central portion of scrap yard (SY-SB11). Consequently, only one sand
sample (at the top of the UGS) was collected using the Dames and Moore method. A shelby
tube sample was collected from the silt unit at each of the three source areas.

Samples from the overlying sand, silt, and UGS were submitted to Advanced Terra Testing
in Lakewood, Colorado for vertical hydraulic conductivity testing, analysis of grain size
distribution, clay fraction, unit weight, moisture content, and organic content. Samples from
these same horizons were submitted to CH2M HILL Analytical Services (CAS) in Corvallis,
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Oregon and analyzed for oxalate-extractable aluminum and iron, dithionite-extractable
aluminum and iron, pH, and total aluminum and iron. Additional sample volumes were
also archived at CAS for future analytical work, if needed.

5.2 Groundwater
Groundwater fluoride concentrations were measured in the field using an Orion 9609BN
Selective Ion Combination Fluoride Electrode attached to an Orion 290A meter. The
equipment was calibrated and used according to the procedures outlined in Appendix C of
the SAP. The detection limit for the field fluoride probe is 0.40 mg/L with an upper limit of
approximately 100 mg/L. Groundwater samples with field-measured fluoride concentra-
tions greater than 100 mg/L were sent to CAS in Redding, California for soluble fluoride
analysis (EPA Method 300.0).

A total of 92 groundwater samples were collected from nine locations and analyzed in the
field for soluble fluoride using the selective ion fluoride probe. Field measurements
indicated sixteen of these samples had fluoride concentrations exceeding 100 mg/L. These
samples were submitted to CAS in Redding, California for soluble fluoride analysis (EPA
Method 300.0).

6.0 Summary of Results
6.1 Analytical Results
Table B-2 summarizes field and laboratory fluoride analytical results by borehole location,
sample depth, and media. Table B-3 summarizes the soil physical parameter data.

Oxalate- and dithionite-extractable aluminum and iron, total aluminum and iron, and pH
data were used to select an applicable range of literature partitioning coefficient values for
site soils. Refer to Appendix G of this report for detailed discussions of this procedure.

6.2 Horizontal and Vertical Distribution of Fluoride in Soil and Groundwater
Figures B-l through B-4 are plan view maps showing borehole and cross-section locations.
Figures B-5 through B-10 depict the vertical distribution of fluoride in groundwater in cross
section. Figures B-ll through B-15 portray the vertical distribution of fluoride in soils in
cross section. The cross sections were constructed using the following information:

• Soil descriptions from soil boring logs were used to approximate geologic contacts
beneath each source area (Figures B-5 through B-15)

• Field and laboratory groundwater fluoride concentration results from the 1998 data
collection effort and from the August 1997 groundwater monitoring event were used to
contour groundwater concentrations (Figures B-5 through B-10)

• Fluoride data from 1998 Geoprobe and HSA samples, and total or soluble fluoride soil
data from samples collected during monitoring well installation of MW01-019, MW03-
017, MW11-017, MW26-012, and well group MW33-033/-095/-165, were used to contour
fluoride concentrations in soil (Figures B-ll through B-15).

PDX18266.DOC B-5



I APPENDIX B

I

1

I

I

I

I

I

I

I

I

1

I

I

I

I

I

6.2.1 Distribution of Fluoride in Groundwater by Area
South Landfill. Cross section 3-3' (Figure B-5) shows the vertical distribution of fluoride in
groundwater in south landfill. Shallow groundwater flow in this area is to the northwest. In
general, cross section 3-3' illustrates the following:

• The highest groundwater fluoride concentrations range between 200 and 1030 mg/L in
the silt at Geoprobes GP49, GP59, and GP60. Geoprobe GP49 was advanced during the
1997 Geoprobe Field Investigation.

• The highest fluoride concentrations are located in the silt 15 to 20 feet bgs, rather than in
the overlying sand, possibly indicating that the most concentrated material leached
from the waste some time in the past. The horizontal extent of fluoride in the down-
gradient direction likely terminates somewhere between the southwest perimeter of
south landfill and the eastern perimeter of south wetlands (upgradient of MW17-016).

• The fluoride in the UGS appears to be localized with a maximum detected concentration
of 61 mg/L at GP59.

Cross section 4-4' (Figure B-6) is perpendicular to cross section 3-3' in south landfill.
Observations include:

• The highest concentrations of fluoride appear within the silt (see GP59 and GP60).

• Fluoride was not detected at well group MW03 in August of 1997, indicating the hori-
zontal extent of"fluoride does not extend upgradient beyond the southeastern boundary
of south landfill. This observation is consistent with the northwesterly groundwater
flow direction observed in this portion of the site.

• The northwestern extent of the fluoride plume between MW19-013 and MW01-019 is
fully defined.

• Fluoride appears to be localized in the UGS with relatively low concentrations observed
to the west and east of GP59 at MW47-Q95 and GP60.

East Potliner. Cross section 5-5' (Figure B-7) crosses east potliner from northwest to
southeast. Groundwater was sampled in only the western half of this area. Observations
include:

• Both GP65 and GP66 show elevated (>100 mg/L) fluoride concentrations within the
silty sand/silt and at the top of the UGS.

• The horizontal extent of fluoride (above 4 mg/L) appears to terminate somewhere
between MW35 and GP27 northwest of east potliner.

• The horizontal extent of fluoride southeast of east potliner cannot be fully evaluated
based on the existing groundwater data. However, the corresponding soil fluoride cross
section (Figure B-13) shows fluoride concentrations up to 1,900 mg/kg (30 feet bgs) at
GP67.

• The reduction in fluoride concentration at the bottom of Geoprobes GP56 and GP66
suggests the vertical extent of fluoride beneath east potliner is limited to depths of
approximately 60 feet bgs (that is, limited to the upper portion of the UGS).
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Scrap Yard. Figure B-4 shows the location of three cross sections constructed for scrap yard.
General observations regarding each cross section are provided below.

West-East Cross Section 6-6' (Figure B-8):

• Fluoride concentrations in the 20 to 40 mg/L range appear to extend beyond a depth of
approximately 80 feet in the UGS at GP47 (advanced during the 1997 Geoprobe field
investigation) and GP50/SB11. Soil data fromGPSS and GP50/SB11 indicate high
concentrations of fluoride (13,000 mg/kg) above the silt.

• Fluoride concentrations appear to decline east of GP50/SB11. The horizontal extent of
fluoride west of GP47 is uncertain.

North-South Cross Section 7-7' and Northwest-Southeast Cross Section 8-8' (Figures B-9
and B-10):

• Elevated fluoride concentrations appear to be limited to the northern portion of scrap
yard. The fluoride plume beneath the northern portion of scrap yard appears to extend
to a depth greater than 80 feet and to depths greater than 165 feet north of scrap yard
(see MW33-165). The fluoride appears at shallower depths (25 feet or less) and at lower
concentrations in the southern portion of scrap yard.

• The fluoride data from Geoprobe GP56 strongly suggest that the shallow fluoride at the
northern portion of scrap yard is contributing to the fluoride detected in monitoring
wells MW33-095 and MW33-165. Plant production well pumping is the likely hydraulic
influence causing the downward fluoride movement and creating the fluoride distribu-
tion presented in this cross section.

• The highest concentrations of fluoride may have leached from the scrap yard historic-
ally. This is suggested by the higher concentrations downgradient of scrap yard than
beneath scrap yard.

6.2.2 Distribution of Fluoride in Soil by Area
South Landfill, Cross section 3-3' (Figure B-ll) shows the vertical distribution of fluoride in
soil at south landfill. Shallow groundwater flow in this area is to the northwest. In general,
cross section 3-3' illustrates the following:

• The highest soil fluoride concentrations were found in the waste material, ranging from
9,000 to 48,000 mg/kg. Concentrations in the overlying sand were considerably lower,
generally ranging from 350 to 700 mg/kg, with one sample directly below the landfilled
material containing 4,100 mg/kg of fluoride.

• Fluoride concentrations in the silt were somewhat higher than in the overlying sand, but
still much lower than in the waste materials. Silt concentrations ranged from 190 to
3,300 mg/kg. The highest silt concentrations were found in GP59 at depths of 15 to
25feetbgs.

• Unlike groundwater concentrations; soil fluoride concentrations tend to decrease with
depth. This may indicate that groundwater concentrations in the silt represent historic
leaching of fluoride from materials with higher solubility limits than the material
leaching more recently.
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• The horizontal extent of fluoride in the southwest direction was not evaluated during
this investigation,

• The fluoride levels in the UGS soils are relatively low, and approach background
concentrations (assumed to be -200 mg/kg) in some areas.

Cross section 4-4' (Figure B-12) is perpendicular to cross section 3-3' in south landfill.
Observations include:

• The highest concentrations of fluoride appear within the waste material, generally
decreasing with depth, with a localized area of elevated concentrations in the silt.

• Fluoride concentrations beneath the southeast portion of the landfill are considerably
lower than those near the center or northwest portion.

• With some exceptions, samples collected from the UGS had fluoride concentrations
approaching background.

East Potliner. Cross section 5-5' (Figure B-13) crosses east potliner from northwest to
southeast. Observations include:

• Soil concentrations near the existing ground surface were relatively low, approaching
backgrotind in some areas. These samples were collected in the overlying sand, which
was directly below the waste materials removed during a time-critical-action. These low
fluoride concentrations indicate that an improvement has occurred as a result of the
removal action.

• Elevated fluoride concentrations were detected in samples collected in the silt unit, with
concentrations ranging from 380 to 2,700 mg/kg.

• Soil samples collected from the UGS had generally low concentrations of fluoride, with
the exception of samples from GP66, which had concentrations of 700 and 1,200 mg/kg
within the UGS, and 2,700 mg/kg at the contact between the silt and the UGS.

• The southeastern extent of elevated fluoride in the silt was not assessed.

Scrap Yard. Figure B-4 shows the location of three cross sections constructed for scrap yard.
Observations include:

West-East Cross Section 6-6'(Figure B-14):

• The highest fluoride concentrations in soil samples were found just below the upper
boundary of scrap yard, ranging from 12,000 to 13,000 mg/kg at depths from near
surface to 5 feet bgs.

• ' Concentrations decrease rapidly with depth, with highest concentrations near the center
of scrap yard (GP50/SB11). Concentrations in the overlying sands ranged from 190 to
13,000 mg/kg.

• Soil concentrations in the silt range from 260 mg/kg to 670 mg/kg, with the exception
of the sample collected from GP50/SB11 at 10 feet bgs, which had a concentration of
2,200 mg/kg. The sample collected from this boring at 15 feet bgs had a concentration of
490 mg/kg. - - - ~
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• Samples collected in sandy silt and the UGS were relatively low in fluoride
concentration, ranging from 210 to 590 mg/kg.

North-South Cross Section 7-7' (Figure B-15):

• Similar to the groundwater findings, elevated fluoride concentrations in soil appear to
be limited to the northern portion of scrap yard. The fluoride concentrations beneath the
southern portion of scrap yard range from 180 to 510 mg/kg, reflecting a different
historical use of the north and south areas.
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Table B-1
Summary of Samples Collected for Fluoride Analysis from South Landfill, East Potliner, and Scrap Yard

Reynolds Metals Company - Troutdale, Oregon

. . . . Media Sample Analysis / Collection MethodMethod :

Total Geoprobe Stations in Each Area

! Total fluoride (Method 340.1/340.2) and
Borings Used for °' ' soluble fluoride (Method 300.0)

Soil / Water ' w t i Soluble field fluoride (b) / Soluble laboratory
< i fluoride -(Method 300.0)

Total Hollow Stem Auger Stations in Each Area

Total fluoride (Method 340.1/340.2 ) and
i soluble fluoride (Method 300.0) (c)

i Soil physical parameters (d) (D & M), and
HSAs Used for ! =>oil !Vertical conductivity (Shelby tubes)

Soil / Water ; uterature Kd] p & Mj. pHj oxa|ate and

! dithionite, extraefable aluminum and fluoride
Water ! Field fluoride (b)

South Landfill

6

No. Of No. of
Borings Samples

6 ; 89

3 36

East Potliner

4

No. of
Borings

4

2

1 1

No. of No. of
Borings Samples

12

1 3

3

0 0

No. of
Borings

1

0

Notes:

i No. of
Samples

52

30

Scrap Yard

6

No. of
Borings

5 (a)

3 (a)

No. of
Samples

61

30

2

No. of
Samples

g

p

0

No. Of
Borings

2

1

No. of
Samples

22

5

5

12

Total No.
of Samples

202

96

43

10

10

12

(a) Six soil and four groundwater geoprobe sample locations were originally planned. However, GP50 hit refusal and was redrilled (GP50/SB11) in adjacent location
using HSA drilling equipment in one borehole.

(b) Field fluoride is measured using an Orion 9609BN Selective Ion Combination Fluoride Electrode in combination with ap Orion 290A pH meter.
(c) HSA soil samples were collected using Dames & Moore samplers lined with 6" brass-liners. Soil was extruded from rings at the target sample depth into sample jars.
(d) Soil physical parameters include grain size distribution, percent clay, moisture content, unit weight, organic content.
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k Table B-2
W Analytical Results for Geoprobe Samples Collected during Summer 1998

Reynolds Metals Company - Troutdale, Oregon

Station ID Depth

(ft bgs)

Soil
Fluoride (soluble) Fluoride (total) , Moisture

by 300.0 by 340.1/340.2 ; Content
ma/Ka i ma/Ka %w/w

Groundwater
Fluoride (soluble) l Fluoride (soluble)

Lab by 300.0 , Field
mg/L ; ma/L

| South Landfill Area
GP58-000
GP58-005
GP58-010
GP58-015
GP58-020
GP58-025
GP58-030
GP58-035
GP58-040
GP58-045
GP59-000
GP59-005
GP59-010
GP59-015
GP59-020

If GP59-025
jfe GP59-030
W GP59-035

GP59-040
GP59-045
GP59-050
GP59-055
GP60-000
GP60-005
GP60-010
GP60-015
GP60-020
GP60-025
GP60-030
GP60-035
GP60-040
GP60-045
GP60-050
GP61-000
GP61-005
GP61-Q10
GP61-015 "~
GP61-020
GP61-025
GP61-030

II ""GP61-035
flfc GP61-040
Y GP61-045

0
----£"—-

10_.... 1 5 "~-

20
25
30
35
40
45
0
5

""10"
15
20
25
30

""""35
40
45
50
55
0
5
10
15
20
25
30
35
40
45
50
0
5
10
15
20
25
30
35
40
45 """"

5300 13
39 ; 210 15

230 20.5
1900 D 1800 i 37.2

630 ; 32.4
6 470 ; 28.9

570 i 27.8
2 240 28.9

250 i 23.1
1 170 22.2

18000 16.1
150 520 27.5

680 35.5
1200 D 3300 28.5

2400 33.1
110 "~""""" ' "' 790 ~" ~~ "26.4" """"

600 28.3
20 U 390 29.2

230 20.6
38 300 20.7

48000 , :21.1
1200 D 4100 11.8

530 19.3
21 I 290 30.7

960 - 31.9
160 i 680 29.3

430 28.4
7 500 28

370 27.8
2 _ _ 210 ' 21.4

9000 15.2
110 450 21

350 _ _,. _24.2_
2 190 26.7

390 31 .9
30 U 490 29.3

510 27.5
20 U 430 """"""29.4 "

370 27.3
1 U 510 22.5

65
265 130
772 750
1030 1100

"•-•""— - - - - - - - ^ - ~

21
1.7
6.6
45
61... _ -------

53
72
23

202 160
542 310

7
7.5
2.1
1.9
1.2

.... ...__ . . ._. - —. . ....._ —— -

= , _ , , , - - . _
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b Table B-2
y Analytical Results for Geoprobe Samples Collected during Summer 1998

Reynolds Metals Company - Troutdale, Oregon

Station ID

GP62-000
GP62-005
GP62-010
GP62-015
GP62-020
GP62-025
GP62-030
GP62-035
GP62-040
GP62-045
GP63-000
GP63-005
GP63-010
GP63-015
GP63-020
GP63-025

IT GP63-030
m GP63-035
IT GP63-040

GP63-045
GP63-050

Depth

(ft bgs)
0
5
10
15
20
25
30
35
40
45
0
5
10
15
20
25
30
35
40
45
50

Soil
Fluoride (soluble) Fluoride (total) Moisture

by 300.0 by 340.1/340.2 Content
mq/Kq mq/Kq %w/w

19000 9.8
110 530 24.5

270 19
2 250 25.7

450 34.1
1 U 530 30.1

480 30.5
1 U 460 29.5

310 24.2
1 . 160 19.5

710 15.4
44 290 26.9

370 27.7
1 U 450 33

1 U 330 30.1
440 31 .8

1 - - - - u - • - - " 6 3 0 " ~ ~ ~ 32.3
290 18.8

1 U 160 20.3

Groundwater
Fluoride (soluble) Fluoride (soluble)

Lab by 300.0 Field
mg/L mq/L

30
9.8

0^38
5.1
3.5
2.6
iVo

0.48
0.87
1.55

GP Samples for SLF Area 30 59 59 5 31
SL-SB61
SL-SB61
SL-SB61
SL-SB61
SL-SB61
SL-SB61
SL-SB61
SL-SB61

5
10
15
25
30
35
40
45

200 D 920 18.8
280 17.1

850 D 1100 32.8
410 29.9

5 560 30.5
390 _ 28.6

1 U 320 26.1
160 21.9

H S A Samples f o r S L F Area 4 8 8 0 0
| East Potliner Area

GP64-000
GP64-005
GP64-010
GP64-015
GP64-020
GP64-025
GP64-030
GP64-035

I GP64-040
•I GP65-000
^ GP65-005

0
5 -
10
15
20
25
30
35
40
0
5

400 20.6
110 740 24.4

1300 29.3
160 660 27.2

350 28.7
3 260 33.4

380 - 27.9
1 230 16.4

230 22.1
230 14.4

28 260 21.7

. . . .... .. —— ._ .__.

115 110 ______
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fe Table B-2
[ Analytical Results for Geoprobe Samples Collected during Summer 1998

Reynolds Metals Company - Troutdale, Oregon

Station ID

GP65-010
GP65-015
GP65-020
GP65-025
GP65-030
GP65-035
GP65-040
GP65-045
GP65-050
GP65-060

| GP66-000
GP66-QQ5
GP66-010
GP66-015
GP66-020
GP66-025

1 GP6^-030 """
fc GP66-035
|| GP66-040

GP66-045
GP67-000
GP67-005
GP67-010
GP67-015
GP67-Q2Q
GP67-025
GP67-030
GP67-035

I GP67-040

Depth

(ft bgs)
10
15
20
25
30
35
40
45
50
60
0
5
10
15
20
25
30
35
40
45
0
5
10
15
20
25
30
35
40

Soil
Fluoride (soluble) Fluoride (total) Moisture

by 300.0 by 340.1/340.2 Content
mq/Kq mq/Kq : %w/w

1200 ! 23.1
670 D 2400 25.6

1500 29
99 660 27.4

540 32.2
2 220 25

350 , 23.5

470 14.9
120 2400 26

800 25.1
60 1100 27.3

760 31
140 940 31.1

2700 29.9
800 D 1200 32.7

700 24

330 16.2
18 220 28

350 22.4
460 D 1500 _34.2

1100 31.1
450 D 1200 31.2

1900 28.8
34 440 25.3

270 , 19.5

Groundwater
Fluoride (soluble) Fluoride (soluble)

Lab by 300.0 Field
mg/L mq/L
440 446
267 220
388 240
174 165

3.8
9.73

343 328
264 256

94.6
5.6

22.2
51.5
79.7
92.6

210 108
602 538
570 450

26.1
6.79

GP Samples for EPL Area 16 36 36 10 20
EP-SB01
EP-SB01
EP-SB01
EP-SB01
EP-SB01
EP^SBOI

5
10
15
25
30
35

54 710 27.1
890 28.3

140 580 28
860 29.1

200 D 770 26.9
430 19.1

H S A Samples f o r E P L Area 3 6 6 0 0
| Scrap Yard Area

GP51-000
GP5 1-005
GP51-010

^ GP51-015
9 GP51-020

0
5
10
15
20

12000 14.4
40 390 14.9

190 14.6
41 """ ' 260 ~ 30.2

510 28.5

.... _______
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L Table B-2
P Analytical Results for Geoprobe Samples Collected during Summer 1998

Reynolds Metals Company - Troutdale, Oregon

Station ID

I GP51-025
GP51-030
GP51-035
GP52-000
GP52-005
GP52-010
GP52-015
GP52-020
GP52-025
GP52-030
GP52-035
GP52-040
GP53-000
GP53-005
GP53-010
GP53-015

II GP53-02Q
jfc GP53-025
W GP53-030

GP53-035
GP54-000
GP54-005
GP54-010
GP54-015
GP54-020
GP54-025

~GP54-030
GP54-035

I GP54-040
GP55-000
GP55-Q05
GP55-010
GP55-015
GP55-020
GP55-025
GP55-030
GP55-035

| GP55-040 =

I GP56-005
GP56-010
GP56-015

1 GP56-020
• GP56-025

y GP56-030

Depth

(ftbgs)
25
30
35
0
5
10
15
20
25
30
35
40
0
5
10
15
20
25
30

~ 35
0
5
10
15
20

"""25
30
35
40
0
5
10
15
20 ""
25
30
35
40
'5
10
15
20
25
30

Soil
Fluoride (soluble) Fluoride (total) Moisture

by 300.0 by 340.1/340.2 Content
mq/Kq I mq/Kq . %w/w
20 U ! 480 27.6

480 32.1
1 U : 240 21.1

230 12.7
2 150 U 12.3

150 12.6
1 U 150 U 14.9

440 29.5
4 ' 3 5 0 24.1

170 16.2
1 U 160 22.8

330 17
6 350 30

460 18.3
14 160 21.4

250 22.3
14 270 21

250 23.7
1 U 180 21

560 17.4
25 340 28

510 29.9
4 360 28.3

360 28.3
6 220 26.6

180 21.5
3 150 U 20.5

13000 12
65 390 27.1

670 20
74 480 21.8

390 22.1
41 280 16.6

250 18.6
6 220 15.7

210 14.5

----- --- - - - - -

Groundwater
Fluoride (soluble) Fluoride (soluble)

Lab by 300.0 Field
mg/L ' mq/L

0.74
3.6
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U

— - - - - - - - -

21 ™"™~~

1.5
0.4
0.4 U
0.4 U
0.4 U
0.4 U

0.41

..._.. .....— . . ___„„„_

._ ... - . _ - _ _ —————

0.4 U
i.2\ ""
~ 2 ~

0.56
0^42
6.4""~"U"
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t Table B-2
Analytical Results for Geoprobe Samples Collected during Summer 1998

Reynolds Metals Company - Troutdale, Oregon

1

1
1

1
•

Station ID

GP56-035
GP56-040
GP56-045
GP56-050
GP56-055
GP56-060
GP56-070

Depth

(ft bgs)
35
40
45
50
55
60
70

Soil
Fluoride (soluble)

by 300.0
mq/Kq '•

Fluoride (total)
by 340.1/340.2

mq/Kq

Moisture
Content
% w/w

GP Samples for SYArea 20
SY-SB10
SY-SB10
SY-SB10
SY-SB10
SY-SB10
SY-SB10
SY-SB10
SY-SB11

""" GP50-010
b GP50-015

GP50-020
GP50-025
GP50-030

I GP50-035
'GP50-040
GP50-045
GP50-050
GP50-060
GP50-070

I GP50-080

5
10
15
20
25
30
35
5

10 (a)
15 (a)
20 (a)
25 (a)
30 (a)
35 (a)

40
45
50
60
70
80

1600 D '

250 D

8

3
1200 D

49

74

52

41
50000
990
500
840
330
210
210

13000
2200
490
430
590
370
530

Groundwater
Fluoride (soluble) Fluoride (soluble)

Lab by 300.0 Field
mg/L mq/L

2
9.4
38
82

131 130
61
98

41 1 29
20.2
18.2
31.2
33,1
28.9
22.4
24.2
17.1
26.6
19.7
19.1
22,8
22.4
19.9

I HSA Samples for SY Area 8 14

10.1
22.3
50.6
20.6
49.7
48.3
49,1
45

38.1
35.4
31.4
24.5

14 0 12

Notes:
(a) Soil (SY-SB1 1 ) and Groundwater (GP50) samples were collected using hollow stem auger drilling equipment in same borehole.
"SB" Station Ids from shelby tube samples. . . . . _ . . .
ft bgs = feet below ground surface. "
mg/kg = milligrams per kilograms. mg/L = milligrams per liter. % w/w = percent water by weight.
Fluoride by 300.0 method = soluble fluoride; Fluoride by 340.1 / 340.2 = total fluoride.
D = sample dilution.
U = not detected at or above the laboratory method reporting limit.
I = matrix interference.
Fluoride samples in soil and groundwater are shown by depth. Note that samples were collected from adjacent (within 5 feet) boreholes.

1
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Table B-3
Physical Parameters Data Summary for HSA Soil Samples Collected during Summer 1998

Reynolds Metals Company - Troutdate, Oregon

Station ID Sampling
Date

Approx.
Depth

or Sample
Interval

(ft bgs)

Specific
Gravity

(a)
South Landfill Area
SL-SB61-OOS
SL-SB61-017
SL-SB61-04S

6/23/98
6/23/98
6/23/98

6.5 to 7
19 to 21

45.5 to 46

2.68
2.77
2.69

Organic Matter
Content (b)

Moisture
Content

%

19.1
42.8

20.3

Organic
Content

%

Wet
Density

(AT)
PCF

1.0
2.6
0.7

122.7
_

124.3

East Potliner Area
EP-SB01-014
EP-SB01-040

6/24/98
6/24/98

14 to 16
42 to 42.5

2.72
2.69

37.3

20.7
Scrap Yard Area

SY-SB1 0-005 6/24/98
SY-SB1 0-017
SY-SB1 0-035

SY-SB11-005
SY-SB1 1-040

6/24/98
6/24/98

6/24/98
6/24/98

6 to 6.S
21 to 23

39 to 39.5

7 to 9
40.5 to 41

2.74

2.71
2.69

2.73
2.71

14.4

38.6
21.9

41.2
22.8

1.4
0.6

-

126.4

0.5
2.2
0.7

2.1
0.5

127.7
_

121.8

_

126.8

Falling Head (Fixed Wall) Test (c)
Sand Matrix

Dry
Density

(AT)
PCF

Porosity
(AT)

%

Vertical Hydraulic
Conductivity (e)

cm/sec

99.5
'

101.6

37.1
-

36.21

1.6E-03
-

1.5E-03

-

101.7

-

39.64

_
1.5E-03

108.5
-

95.0

30.79
-

42.87

-

98.2 45.89

5.6E-04

1.7E-03

ft/day

Triaxial (Flexible Wall) Test (d)
SIX Matrix

Wet
Density

(BT)
PCF

Dry
Density

(BT)
PCF

Wet
Density

(AT)
PCF

Dry
Density

(AT)
PCF

Porosity
(AT)

%

Vertical Hydraulic
Conductivity (e)

cm/see ft/day

4.5
-

4.4

-
110.9

-

-

76.8

-

-
118.5

- -

-
86.9
-

_
50.60

-

-
9.8E-08

-

-

4.3
119.3 92.8 140.7

_
112.3

_
45.39
-

2J2E-07
-

1.6

4.7

:
4.2E-03 11.9

-

114.5

!

81.6

-

108.7

-

77.4

121.6

-

89.9

115.8

~

-
50.81
-

81.5 54.91

- -

1.4E-07

_
2.8E-04

_

6.2E-04
_

-

3.9E-04
_

2.0E-08 5.8E-03
— j . —

Triaxal Compression Test -
Saturation Data (d)

Cell
Pressure

PSI

Back
Pressure

PSI

B

-(0

_
50

-

_
38.0

-

—
1.00
-

50
~

38.0
-

0.99
_

-

50
-

60

-

-

38
' -

48

-

0.99
_

0.97

-

Notes:
(a) Specific gravity by ASTMD 854.
(b) Organic Matter Content (Physical) by ASTM D 2974.
(c) Permeability Test -Falling Head by COE Method. (AT) = After test
(d) Triaxlal, Back Pressure Permeabiity/CornpatMity Testing TX/PBP, ASTMD 6084. (BT) = Before test, (AT) = After test
(e) Vertical hydraulic conductivity is .average of values from Falling Head Fixed Wall Test and Triaxial, or Flexible Wall Test
(f) B (bar) = Pore pressure change / total stress change.

ft bgs « feet below ground surface.
% = percent
PCF = pounds per cubic toot
cm/sec - centimeters per second,
ft/day w feet per day.
PSI - pounds per square inch.
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COMPANY
LAKE OUTFA

COLUMBIA RIVER
LEGEND

•MW08 SINGLE GROUNDWATER
MONITORING WELL LOCATION

• MW21 GROUNDWATER MONITORING
WELL LOCATION CLUSTER

8 CROSS SECTION LOCATION FOR SOIL

0 200 600 1000

GRESHAM
SAND AND GRAVEL
WELL

NOTE: FAIRVIEW FARMS
AREA EXTENDS FARTHER
TO THE WEST THAN IS
SHOWN HERE.

APPROXIMATE
SCALE IN FEET

.... ARMY
CORPS OF
ENGINEERS

SGRAHAMMJOAD
CROSS SECTION LOCATIONS FOR
SCRAP YARD. EAST POTUNER,

, AND SOUTH LANDFILL
I GROUNDWATER AND SOIL DATA
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02-12

8.77t»MW25-24

SOUTH
LANDFILL APPROXIMATE

ALE-IN-FEBT

SHALLOW GROUNDWATER
MONITORING WEtK LOCATION
OCTOBER 5,1995, WATER
ELEVATION FOR ZtfNE
GROUNDWATETTELEVATION
CONTOUR FOR SILT ZONE

MW03-098
MW03-017
2r9!

ASD6P08 PIEZOMETER LOCATION
1998 GEOPROBE SOIL BORING

p^-SA
1998 GEOPROBg,WATE
SAMPLING LOCATION

J I i r iTOUR INTERVAL =12.0 FE[T II I
ELEVATION IN FEET, 1929 NG/D

Figure B-2
PLAN VIEW.
SOUTH LANDFILL AREA
CROSS SECTION LOCATIONS
3-3' AND 4-4'
REYNOLDS METALS COMPANY '
TROUTDALE, OREGON
Craundwo)»r Rfnwftal InvcsllgoHon Raport
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OTLINER

Figure B-3

EAST POTLINER AREA CROSS
SECTION LOCATION 5-5'
REYNOLDS METALS COMPANY
TROUTDALE, OREGON
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H KOLUOW STEM AUGER
CONTOUR INTERVAL = 2.0
ELEVATIOITINvFEET. 1929 NGVD

B-10 //

Figure B-4
PLAN VIEW, SCRAP YABD AREA
CROSS SECTION LOCATIONS
6-6*. 7-7', AND 8-8'
REYNOLDS METALS COMPANY
TROUTOALE, OREGON
Ground wal»t



3 SOUTHWEST

-20-

S o u th We

S o u t h
L a n d f i l l

(Maximum
Depths Projected) a

Location
MW1 7-028

MW26-OI2

MW16-014

South Dftch
SG03

Water
Elevation
10/5/95

12.44

18.21

19.98

Dty

Wfeter
Elevation

1/6/97

20.05

23.59

23.46

21.60

Note: Elevations shown are 1929 NGVD.

LEGEND

MW47 groundwater fluoride
values beyond 50 ft bgr.
62ft.
70ft.
80ft.
90ft.

100-149 II

8mg/L
5.6 mg/L
2.8 mg/L
5.9mgfl.

0.9-1 .4 mg/L

; -1.2
TD=50ftbgs

"Monitoring
well number

-Cased Interval

-Screened Interval

TIMS It bg$"«~Total depth

-GeoprobelDnumber
(Locations are approximate)

— uo<

TIMSftbgs-

- Field fluoride
value, mg/L

- Total Geoprobe depth
In feet below (approx)
ground surface elevation

: 1/6/97 water level elevation ML = Silt
10/5/95 water level elevation SP = Poorly graded sand

| Landfill material SW = Well-graded sand
SM = Silly sand
[] = Laboratory fluoride values (mg/L)

(August 1997 quarterly sampling)
() = Laboratory fluoride value (mg/L|

(June 1998 field sampling)

0 50 100 Feet Fluoride Concentration Ranges

Approximate Horizontal Scale
0 5 10 Feet

Approximate Vertical Scale

Vertical exaggeration = I Ox

16-25 mg/L

2645 mg/L

101-5 00 mg/L

501-1,100 mg/L

Figure B-5
SOUTH LANDFILL AREA
CROSS SECTION 3-3'
VERTICAL DISTRIBUTION OF
FIELD-MEASURED FLUORIDE
IN 6ROUNDWATER
REYNOLDS METALS COMPANY
TROUTDALE, OREGON
QroumtiMerRomdW
ImeMljaJonRopwl

-CH2W1HIU.-J



Elevation (Feet, 1929 NGVD)

South Ditch
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MW01-OI9
(Projected 80 ft, from SW)

MW19-013

MW47-095, formerly GP29
(Projected 100 ft. from SW)
(Logged from cuttings)

GP59 (Projected 50 ft. from SW|

GP60 (Projected 50 ft. from NE}

GP63 (Projected 20 ft. from NE)

*&ffilDm 25oo=s
p0Sls°
§5 SmiSz^

1sfilomm

I5

1
J
I
1

sg 'i :
" ! '• F

H !!i
MW03-Q17

c MW03-098

Graham Road

-o
i



1 B.7EPACSJM tfOffi Mfrfat

S NORTHWEST

r? 20-

10-

0-
•} _l

-20-

-30-1

LEGEND

S>|Si 50
a 8ls~ ~ «**

§ I §§

East Potliner Area
Northwest S
Natural Gas o
Right of Way y
- Former S
ground
surface

SOUTHEAST 5'

, Approximate east potiiner excavation profile

-0.5 GP27 groundwater
fluoride values from

/ 60-149 ft. range
/ from<0.*-1.4 mg/L

'TO=149ftbgs

TEMOftbgs

[Upper Gray Sand]

Location

MWI4-015
SGOI

MW1 1-017
MW05-025

MW35-038

Water
Elevation

(?l10/5/95

ZI.7I

Dry
18.60

20.79

Installed
12/3/96

Water
Elevation

(ft)
1/6/97

28.03

25.10

26.96

29.96

21.18

Mote: Elevations shown are 1929 NGVD.

o •a
- Monitoring well number £ •*— Geoprobe ID number

< I (Locations are approximate)

-Cased interval

} -Screened Interval

TD=16ftbgr«-Total depth

3Z

12/1/95 or 1/6/97
water level elevation
10/5/95 water level elevation

ML = Silt SO 100 Feet

-(440) Field fluoride value, mg/L I]

a. Total Geoprobe depth
TD=45ftbgs-«-ln feet below (approx.)

______ground surface elevation

SP . Poorly graded sand Approxtate twaia ̂

Laboratory fluoridevalues|mg/L) SW= Wel|-9'radedsand
 0__ 5 ,0Fett

(August 1997 quarterly sampligl SM = Silly sand
Laboratory fluoride value (mg/L)
(June 1998 field sampling)

Approximate Vertical Scale

Vertical exaggeration = lOx

Fluoride Concentration Ranges

'::-. 1-15 mg/L ^^46-100 mg/L

' I ' - 16-25mg/L ;( ;: 101-500mg/L

ZMSmgA. 501-1,100 mg/L

Figure B-7
EAST POTLINER AREA
CROSS SECTION 5-5'
VERTICAL DISTRIBUTION OF
FIELD-MEASURED FLUORIDE
IN GROUNDWATER
REYNOLDS METALS COMPANY
TROUTOALE, OREGON
~Groundiwter flenwdtel

-CH2IWHILJL-J



Elevation (Feet, 1929 NGVD)

MW2W10 (Projected
40 ft. from N)

rGP47 (Projected
140 ft. from N)
MW13-Q22(Projected
120 ft.' from N)

GP50/SB11
(Projected 60 ft. from N)

MW14-015 (Projected
120 ft. from Nl
(Projected 160ft. from N)

MW35-038 (Projected

t MW11-017 (Projected
120 ft. from NJ
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NORTH
7

Hj||-—Waste material
'J/ 7)SP3t!|l/97|

ML
[241 _
' SZI'0/95)

<0.4

SOUTH
T

GW

ML a Silt

SP = Poorly graded sand
SW= Well-graded sand

SM = Silly sand
[] = Latxjratory fluorlde values (mg/L)

(August 1997 quarterly sampling)
() = laboratory fluorlde value (mg/L)

(June 1998 field sampling)

0 50 100 Feet

Approximate Horizontal Scale
0 10 20 Feet

Approximate Vertical Scale

Vertical exaggeration » 5x

Fluorttte Concentration Ranges

, ; 4-15 mg/L ^|^ 46-100 mg/L

: 16-25 mgrt. ' ' ' 101-500 mg/L

• 26-45 mg/L 501-1, IQOmg/L

LEGEND

S-«—Monitoring
: • well number

-Casedinterval 0.74-

m -<—Geoprobe ID number
o (Locations are

approximate)

3.6-
- Screened

interval

- Field fluoride
value, mg/L

TD=40ftbgs-«—rotal Geoprobe depth
in feet below (approx.)
ground surface elevation

Location

MW25-035

MW02-034

MW1M22

Water
Elevation

10/5/95

8.77

N/A

935

Water
Elevation

(ft)
1/6/97

21.97

21.99

25.23

Mote: Elevations shown are 1929 NGVD.

3E 1/6/97 water level elevation
SZ 10/5/95 water level elevation
PH Waste material

Note: MW33 well column represents a group of wetls,
whose screened intervals are indicated by a
bracket to the right of the column.

Figure B-9
SCRAPYARD
CROSS SECTION 7-7'
VERTICAL DISTRIBUTION
OF FIELD-MEASURED FLUORIDE
IN GROUNDWATER
REYNOLDS METALS COMPANY
THOUTDAIE, OREGON

-CHKMHIULJ



P50/SB11 (Projected
150ft. from SW)
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-10-

S o u t h W e t l a n d s

S o u t h
L a n d f i l l 8c r

(Maximum
Depths Projected) &.

[Upper Gray Sand]

LEGEND

* Wells or borings with no available fluoride data
are presented for geological purposes only

** Soluble fluoride data (versus total fluoride)
10=95 ft bgs

Soil boring fluoride
value, mg/kg

- Monitoring
well number

-Cased interval

-Screened interval

TO=95*bg$*-Total depth

_ <— Geoprobe ID number
<£ (Locations are approximate)
-l 10*- Fluoride (total)

In soil, mg/kg

TIW5 ftbgs *- Total Geoprobe depth
In feet below (approx.)
ground surface elevation

HH = Landfilled material

ML = Silt
SP = Poorly graded sand
SW= Well-graded sand
SM = Silly sand

0 50 100 Feet

Approximate Horizontal Scale
0 5 lOFeet

Approximate Vertical Scale

Vertical exaggeration = lOx

Fluorfcte Concentration Ranges

:^"^ 150-500mg/kg ^^ 5,001-10,000 mg/kg

-~ .- ; 50'0-1,100mg/kg .' ':'• > 10,oOOmg/kg

1, l.lOI-S.OOOmg^g

Figure B-11
SOUTH LANDFILL AREA
CROSS SECTION 3-3'
VERTICAL DISTRIBUTION
OF FLUORIDE IN SOIL
REYNOLDS METALS COMPANY
TROUTDALE, OREGON
Groundvider RemodlaJ

-CH2MHILL-1
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-3(H
LEGEND

South Landfill
.(Maximum Depths Projected) £

Estimated elevation
of excavation

TCfefflftbgs

Wells or borings with no available fluoride data
are presented for geological purposes only

' Soluble fluoride data (versus total fluoride),

Soil boring fluoride -
value, mg/kg

i '29000

- Monitoring
well number

- Cased interval

-Screened Interval

TD=95ftbgs"<-Total depth

T

ffi •*- Geoprobe ID number
; I (Locations are approximate)
-IIo-<-Lat>fluoride (total)

value, for soil, mg/kg

TD=45 ft txjs-*— Total Geoprotoe depth
In feet below (approx.)
ground surface elevation

|§ = Landfilled material

ML = Silt
SP = Poorly graded sand
SW= Well-graded sand
SM = Silty sand

0 100 Feet Fluoride Concentration Ranges

Approximate Horizontal Scale ..-j.^-. ,50.500 mgrtg 4
0 5 10 Feet
EZIHSEÎ Ml 500-1,100 mg/lcg

Appipximate Vertfcal Scale
.̂ î 1,101-5,000 mg/Kg

Vertical exaggeration = lOx

\) 5,001-10,000 mgAg

> 10,000 mg/kg

TD=98ftbgs

Figure B-12
SOUTH LANDFILL AREA
CROSS SECTION 44'
VERTICAL DISTRIBUTION
OF FLUORIDE IN SOIL
REYNOLDS METALS COMPANY
TROUTDALE, OREGON

-CH2IWHILL-J
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•S well number

Soil boring nuoride —— >t .29000
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•* — Screened Interval
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J (Locations are approximate) ML = Silt ° .,,̂ . ̂ °0fest Fluoride Concentration Ranges
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= well number
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Figure B-14
SCRAP YARD AREA CR
6-6' VERTICAL DISTRIB
OF FLUORIDE IN SOIL
REYNOLDS METALS COMPANY
TROUTDAIE,0'BEGON
GrouiKftwlor Rwnedlffll
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Figure B-15
SCRAP YARD AREA
CROSS SECTION 7-7'
VERTICAL DISTRIBUTION OF
FLUORIDE IN SOIL
REYNO'LDS METALS COMPANY
TROUTDALE, OREGON
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—

I
I
I
I
I
I
I
I
I

(8.30)
REV 11,89 FORMD1536





Table C-1
Construction Summary of Groundwater Monitoring Wells and Other Wells

Reynolds Metals Company - Troutdale, Oregon (Revised 6/9/99)

Well ID

MW01-019

MW02-012
MW02-034
MW03-017
MW03-098

MW03-175

MW04-019
MW05-025
MW06-024
MW06-094

MW06-176

MW07-024
MW08-027

MW08-127

MW08-169

MW09-030
MW1 0-023 _,
MW1 0-090

MW10-165

MW1 1-017

MW12-021

MW1 2-092

MW12-184

MW1 3-022

MW14-015

MW1 5-024

MW1 5-086

MW15-175

MW16-014
MW17-016 "
MW1 7-028

Unit
(a)

S

Installation
Date

7/12/94

S I 7/25/95
UGS

S
I

D

S
S
S
I

D

S
UGS

I

. D

UGS
S
I

D

S

S
~y~

D

S

S

S

I

D

S
S
S

MW18-016 ~r S

1/18/96
7/9/94
6/26/96

6/17/96

7/12/94
7/8/94
7/8/94
9/20/96

5/3/96

7/9/94
7/7/94

7/10/96

,5/23/96

8/4/94
8/5/94

9/12/96

7/31/96

8/5/94

8/4/94

9/24/96

5/21/96

7/12/95

7/11/95

7/13/95

9/23/96

6/4/96

7/13/95
7/21/95
7/21/95
7/20/95

Total
Depth

(b)
20

12.5
34
18

100

175.5

20
25
25
96

178

25
28

129

170.5

32
25
91

: 166

19

23

92

184.5

23

16

24

87

175.8

14
17

28.5
16.5

Casing
Diameter

(c)
4-inch

2-inch
2-inch
2-inch
2-inch
2-inch

2-inch
2-inch
2-inch
2-inch

2-inch

4-inch
2-inch
2-inch

2-inch

2-inch
4-inch
2-inch
2-inch
2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch
2-inch
2-inch
2-inch

Borehole
Diameter

12-inch

1 0-inch
10-inch
10-inch
6-inch

6-inch

12-inch
10-inch
10-inch
6-inch

6-inch

12-inch
10-inch
6-inch

6-inch

10-inch
10-inch
6-inch

6-inch

10-inch

10-inch

6-inch

10-inch to 8.5 feet;
6-inch to 200 feet

10-inch

10-inch

10-inch

6-inch

6-inch
10-inch
10-inch
10-inch
10-inch

Screen
Length
(feet)

10

5
5
8
10

10

10
10
10
10

10

10
10

10

10

10
15
10

10

10

5 '

•10

10

5

10

10

10

10

8
5
5
5

Screened
Interval

(b)
9 to 19

7 to 12
28 to 33
9 to 17

88 to 98

165 to 175

9 to 19
15 to 25
14 to 24
84 to 94

166 to 176

14 to 24
171027

117 to 127

15910169

20 to 30
81023

Top of Filte
Pack
(b)

7

6
27
7

87

163.5

7
12

11.5
83.5

165

12
14

116.5

158

18
7

80 to 90 79

15510165

7to17 .

161021

80 to 90

174 to 184

17 to 22

5 to 15

14 to 24

76 to 86

16510175

6 to 14
111016
23 to 28
11 to 16

154

6

14

79

171

15.5

4

11.5

75

164

4
10
22
9.5

r
MPE
(d)

28.25

31.10
30.64
29.69
30.65

30.72

26.91
33.99
26.81
27.85

27.74

28.38
25.32

25.62

25.88

29.27
30.28
31.03

31.24

31.61

22.53

22.57

23.04

30.88

30.88

22.75

23.88

23.88

28.91
27.13
•27.30
23.98

GSE
(e)

25.2

28.3
28.6
27.4

28.7 (h)

28.7 (h)

24.3
31.6
24.1
25.5

25.4 (h)

28.7
22.8

23.5 (h)

23.7 (h)

27.0
27.9
28.4

28.6

29.5

20.2

20.6

20.7 (h)

28.3

28.3

20.9

21.5

21.8 (h)

26.7
24.8
24.8
21.5

Screened
Material

(0
Sand (SP), Silt (ML)

Silt (ML)
Sand (SP, SM)
Sand (SP, SM)
Sand (SP)
Sand (SP)

Silt (ML), Clay (CL)
Silt (ML), Sand (SM)
Silt (ML), Sand (SP, SM)
Sand (SW)

Sand (SW-SP)

Sand (SM), Silt (ML)
Sand (SP)

Sandy gravel (QW)

Sand (SW)/ Gravel (GW)

Sand (SP)
Silt (ML)
Sand (SW)

Gravel (GW)

Sand/Silt (SP/ML)
Sand (SP)
Silt (ML)
Sand (SW)

Sand (SW)

Sand/silt (SP, SM)
Sand (SP)
Silt (ML)
Sand/silt (SP, SM)
Sill (ML)
Sand/silt (SP, SM)

Sand (SW)

Sand (SW)
Sand (SP)
Silt with sand (ML)
Sand (SW), Silt (ML)
Sand (SP)

Well
Location

(g)
Along

South Ditch
Scrap yard
Scrap yard
Perimeter
Perimeter

Perimeter
South wetlands

Background
Perimeter

South of dike

Perimeter

South of dike
Perimeter

Perimeter

Perimeter

North landfill
South of dike
South of dike

South of dike

East potliner

Perimeter

Perimeter

Perimeter

Scrap yard

Scrap yard

Perimeter

Perimeter

Perimeter

South landfill
South wetlands
South wetlands
South wetlands

Comments

Borehole backfilled '
from 200 ft bgs

Borehole backfilled
from 197 ft bgs

Borehole backfilled
from 134 ft bgs
Borehole backfilled
from 200 ft bgs

Borehole backfilled
:rom 199 ft bgs

Borehole backfilled
torn 25 ft bgs

Borehole backfilled
from 200 ft bgs

Borehole backfilled
from 25 ft bgs
Borehole backfilled
ram 92 ft bgs
Borehole backfilled
ram 200 ft bgs
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Table C-1
Construction Summary of Groundwater Monitoring Wells and Other Wells

Reynolds Metals Company - Troutdale, Oregon (Revised 6/9/99)

Well ID

MW1 8-031

MW19-013
MW20-026

MW21-012 "
MW21-025
MW21-063

MW21-176

MW22-027
MW23-025

MW24-010

MW25-024

MW25-035
MW26-012

MW27-Q45

MW27-081

MW27-176

MW28-160

MW29-033

MW29-090

MW29-179

MW30-030

• MW30-100

MW31-034

MW31-095

MW32-040
MW32-095
MW32-165
MW33-033
MW33-095

Unit,
(a)

UGS

S
UGS

S
UGS

I

D

UGS
UGS

S

S

UGS
S

UGS

I

D

D

UGS

I

D

UGS

I

UGS

I

UGS
I
D

UGS
I

Installation
Date

7/20/95

7/21/95
9/1/95
9/5/95
9/5/95
10/1/96

8/14/96

9/6/95
9/1/95

7/12/95

7/12/95

7/24/95
7/24/95

1 1/1/96

8/28/96

8/26/96

10/10/96

10/31/96

9/18/96

5/9/96

12/5/96

12/17/96

11/26/96

12/9/96

12/6/96
12/6/96
12/2/96
12/4/96
11/25/96

Total
Depth

(b)
32

13.5
26.5
12
25
65

177

27
25

11

24

35.5
12.5

45,

80.5

176.5

161

33.5

91

182

30

101

34

96

41
95
165

33.5
95.5

Casing
Diameter

(c)

2-inch

2-inch
2-inch
2-inch
2-inch
2-inch

2-inch

2-inch
2-inch

2-inch

2-inch

2-inch
2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch
2-inch
2-inch
2-inch
2-inch

Borehole
Diameter

10-inch

10-inch
10-inch
10-inch
10-inch
6-inch

6-inch

10-inch
10-inch

10-inch

10-inch
10-inch
10-inch

10-inch

6-inch

6-inch

10-inch to 27 feet
6-inch to 161 feet

10-inch

6-inch

10-inch to 18 feet
6-inch to 182 feet

10-inch

6-inch

10-inch

6-inch

10-Inch
6-inch
6-inch
10-inch
6-inch

Screen
Length
(feet)

5

5
10
5 .
5
10

10

10
10

5

10

5
5

10

10

10,

10

10

10

10

10

10

10

10

10
10
10
10
10

Screened
Interval

(b)

27 to 32

8 to 13
16 to 26
7 to 12
191024
53 to 63

166 to 176

171027
15 to 25

51010

13 to 23

30 to 35
7 to 12

35 to 45

69 to 79

164 to 174

150(0160

23 to 33

80 to 90

16810178

20 to 30

9010100

24 to 34

85 to 95

30 to 40

Top of Filte
Pack
(b)

25

6.5
15
6
17
51

165

15
14

4

11.5

29
6

32

67.5

163

148.7

21

78

168

18

87

22

82

28
85 to 95 j 82

15510165
23 10 33
85 to 95

151
22
82

r
MPE
(d)

23.95

27.10
28.46
24.54
24.60
26.76

26.01

25.35
26.43

30.13

31.14

30.89
26.26

31.66

31.93

31.94

28.62

29.75

30.65

30.66

34.07

34.06

25.60

25.00

28.44
28.31
28.40
29.92
30.56

GSE
(e)

21.5

24.8
25.8
22.4
22.0
23.8

23.3

22.6
24.9

27.3

28.5

28.4
23.9

29.6

29.4

29.5

28.8

27.9

28.1

28.5 (h)

31.9

31.9

23.8

22.8

28.4
28.4
28.4
28.5
28.5

Screened
Material

(f)
Silt (ML)
Sand/silt (SP, SM)
Sand (SW), Silt (ML)
Sand (SP)
Silt (ML)
Sand (SP)
Sand (SW)

Sand (SW)

Sand (SP)
Sand (SP)
Sand/silt (SP, SM)
Sand (SP)
Silt (ML)
Silty sand (SM)
Sand (SW, SP)
Sand (SP)

Sand (SW)

Sand (SW)

Gravel (GW)

Sand (SW)

Sand (SW)

Sand (SW)

Gravel (GW-GM)

Sand (SW)

Sand (SW)

Sand (SW)

Sand (SW)
Sand (SW)
Sand (SW)
Sand (SW)
Sand (SW)
Sand (SW)

Well
Location

(g)
South wetlands

South landfill
North landfill
North landfill
North landfill
North landfill

North landfill

North landfill
North landfill
Scrap yard

Scrap yard

Scrap yard
South landfill

Adjacent to Company
Lake

Adjacent to Company
Lake

Adjacent to Company
Lake

Bakehouse

South of dike

South of dike

South of dike

Near Gresham Sand
& Gravel

Near Gresham Sand
& Gravel

Fairview Farms

Fairview Farms
Bakehouse
Bakehouse
Bakehouse
Scrap yard
Scrap yard

Comments

Borehole backfilled
from 364 ft bgs

Borehole backfilled
from 12.5 ft bgs
Borehole backfilled
from 30 ft bgs

Borehole backfilled
from 175 ft bgs
Borehole backfilled
from 260 ft bgs

Borehole backfilled
from 38.5 ft bgs

Borehole backfilled
ram 200 ft bgs

Borehole backfilled
rornl20ftbgs
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Table C-1
Construction Summary of Groundwater Monitoring Wells and Other Wells

Reynolds Metals Company - Troutdale, Oregon (Revised 6/9/99)

Well ID

MW33-165

MW34-038

MW35-038

, MW36-006 "

MW37-012

MW37-030

MW38-007

MW38-035

MW39-095
MW40-018
MW40-030
MW41-020
MW41-033
MW42-013
MW42-027
MW43-015
MW43-027
MW44-01 1
MW44-027
MW45-017
MW45-042
MW46-018
MW46-043
MW47-094
MW48-055
MW48-165
MW49-095
MW49-145
MW50-094

MW51-069

MW52-045
MW53-034
PZ17-019
P21 7-039
PZ1 8-023
PZ1 8-040
PZ19-014
PZ1 9-040

PW03

Unit
(a)
D

UGS

UGS

S

S

UGS

S

UGS

I
S

UGS
S

UGS
S

UGS
S

UGS
S

UGS

l_ S

UGS
S

UGS
I
I
D
I
D
I

I

UGS
UGS

S
UGS

S
UGS

S
UGS

Installation
Date

12/30/96

12/3/96

12/3/96

10/22/96

10/23/96

12/9/96

11/1/96

12/2/96

6/26/97
6/11/97
6/11/97
6/13/97
6/12/97
6/11/97
6/11/97
6/13/97
6/13/97
6/12/97
6/12/97
6/17/97
6/16/97
6/16/97
6/16/97
7/1/97
9/2/97
8/27/97
10/29/97
10/24/97
10/31/97

11/3/97

10/30/97
10/31/97
10/29/97
10/29/97
10/31/97
10/30/97
10/31/97
10/31/97

Total
Depth
(bl

Casing
Diameter

(c)
165.5 2-inch

38

38

6.5

12.5

30.5

7

36

95
18.3
32

20.3
35

13.3
27.5
15.3
29
12

27.5
17.8
43

18.8
43.3
95
56
199
95
173
95

69

45
35

19.3
40

23.3
42

14.3
40

6/42 281

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch
2-inch

2-inch

2-inch
2-inch

1/2-inch
1/2-inch
1/2-inch
1/2-inch
1/2-inch
1/2-inch

12-inch

Borehole
Diameter

6-inch

10-inch

10-inch

9-inch

9-inch
9-inch

10-inch

10-inch

6.5-inch
11 -inch
11 -inch
11 -inch
11 -inch
11 -inch
11 -inch
11 -inch
11 -inch
11 -inch
11 -inch
11 -Inch
11 -inch
11 -inch
11 -inch
6.5-inch
6-inch
6-inch
6-inch
6-inch
6-inch

6-inch

6-inch
6-inch
2-inch
2-inch
2-Inch
2-inch
2-inch
2-inch

12-inch

Screen
Length
(feet)

10

5

5

3

5

5

4

5

10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
10
10
10
10
10
10

10

10
10
3

' 3
3
3
3
3

11

Screened
Interval

(W
155 to 165

33 to 38

33 to 38

3 to 6

7 to 12

25 to 30

3 to 7

30 to 35

85 to 95
13to18
25 to 30
15 to 20
28 to 33
8 to 13
22 to 27
10 to 15
22 to 27
6 to 11

22 to 27
121017
37 to 42
14(019
38 to 43
84 to 94
45 to 55

15510165
84 to 94

13510145
84 to 94

58 to 68

35 to 45
24 to 34
161019
36 to 39
20 to 23
37 to 40
11 to 14
37 to 40

Perforated:
253 to 264

Top of Filte
Pack
(b)
152

31

31

2

5

23

2

28.5

82
10
23
12
26
6

20
8

20
4

20
10
35

11.5
36
82
42
151
81
131
81

55

31
21
14
34
18
35
9

35

Not Known

r
MPE
(d)

30.68

32.12

31.56

21.68

21.48

21.32

22.56

23.07

25^18
28.42
28.29
28.63
28.71
30.08
30.17
30.91
30.72
31.11
30.88
30.61
30.26
31.48
30.99
29.71
28.19
28.12
30.52
30.85
27.06

26.17

26.43
23.80
28.73
28.69
27.87
27.81
29.30
29.43

NA

GSE
(e)

28.7

30.3

29.3

21.2

17.8

17.8

20.6

" 20.7

22.3
28.8
28.7
29.1
29.1
29.1
29.3
29.7
29.7
29.2
29.2
28.7
28.9
29.6
29.4
27.0
28.4
28.3
28.7
28.9
24.9

23.4

23.8
20.6
NM
NM
NM
NM
NM
NM

28.5

Screened
Material

(f)
Sand (SW), Gravel (GW)
Sand with silt (SW-SM)
Sand (SW)
Sand (SW)

Silt (ML)

Silt (ML)

Sand with silt (SW-SM)

Sand (SW)

Sand (SW)

Sand (SW)
Silt (ML)
Sand (SW)
Silt (ML)
Sand (SM)
Silt (ML)
Sand (SW)
Silt (ML)
Sand (SW)
Sand (SW-SM) /Silt (ML)
Sand (SW)
Silt (ML)
Sand (SW)
Sand (SW)/ Silt (ML)
Sand (SW)
Sand (SW)
Sand
Sand
Sand
Sand
Sand

Sand

Sand
Sand
Silt
Sand
Silt
Sand
Silt
Sand

Gravel; coarse gray sand

Well
Location

(g)
Scrap yard

East potliner

East potliner

South wetlands

South wetlands

South wetlands

Along Salmon Creek

Along Salmon Creek

Fairview Farms
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse

South landfill
No. Side Casthouse
No. Side Casthouse

Scrap Yard
Scrap Yard

So. Side Casthouse

Adjacent to River

Adjacent to River
Adjacent to River

Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse

Comments

Borehole backfilled
from 8 ft bgs
Borehole backfilled
from 16 ft bgs

Backfilled to 165 ft

Backfilled to 146 ft

Near Gresham S & G

Near MW08
East of East Lake

Production well
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Table C-1
Construction Summary of Groundwater Monitoring Wells and Other Wells

Reynolds Metals Company - Troutdale, Oregon (Revised 6/9/99)

Well ID

PWO7

PW08

PW10

PW18

Fairview Farms
Well No. 4

Sundial
Marine

Gresham Sand
& Gravel

Unit
(a)

Installation
Date

1948

1948

1949

1970

1943
Well use:
Irrigation

12/19/79

11/10/67

Total
Depth

(b)

254

248

625

300

281

233

127

Casing
Diameter

(c)
24-inch from 0 to
40 feet; 18-inch
from 0 to 203 feet
12-inch from 190
to 254 feet

18-inch to 160
feet; 12-inch (152
to 248 feet)

20-Inch to 140
feet; 12-Inch from
0 to 625 feet

11 -inch to 270
feet
24-inch from 0 to
55 feet; 12-inch
from 55 to 230
feet; 8-inch from
209 to 281 feet

6-inch from 0 to
227 feet

6-inch from 0 to
120 feet

Borehole
Diameter

12-inch to
24-inch

12-inch

12-inch

Not Known

Not Known

Not Known

Not Known

Screen
Length
(feet)

NA

NA

NA

NA

13

5

10

Screened
Interval

(b)

Perforated:
223 to 230;
232 to 246

158 to 174;
19510206;
210 to 218

144 to 185;
440 to 482;
522 to 530;
538 to 558
148 to 189;
229 to 260

237 to 250

228 to 233

120 to 130

Top of Filte
Pack
(b)

Not Known

Not Known

Not Known

Not Known

Not Known

Not Known

Not Known

MPE
(d)

NA

30.50

31.18

30.57

22.41

NA

NA

GSE
(e)

28.5

28.5

28.5

28.0

19.1

NA

NA

Screened
Material

(f)

Clay;
Loose sand & gravel

Loose sand & gravel;
Loose sand & gravel;
Loose & cemented
sand/gravel

Sandy clay & gravel;
Sand & gravel;
Sand & gravel

Sand
Sand & gravel

Sand & gravel

Sand& gravel.

Sand & gravel

Well
Location

(g)

- 1 ,300 feet west of
Sundial Road

Northwest of Sundial
Ftoad, adjacent to
Columbia River

Northwest of Sundial
Road, adjacent to
Columbia River

Comments

Production well

Production well

Production well

Production well

Former irrigation well

Domestic well

Domestic well

Notes:
(a) S = Shallow well screened in silt. ** Well abandoned in June 1998.

UGS = Shallow well screened in the upper gray sand.
I = Intermediate-depth well screened in sand.
D = Deep well screened in sand/gravel,

(b) Feet below ground surface (ft bgs).
(c) Casing and screen constructed with flush-threaded Schedule 40 or 80 polyvinyl chloride with 0.01 0-Inch machine-slotted screen,
(d) MPE = Measuring point elevation, feet 1929 National Geodetic Vertical Datum (NGVD).
(e) GSE = Ground surface elevation, feet 1929 NGVD.
(f) For explanation of soil classification codes, refer to ASTM D 2488, Standard Practice for Description and Identification of Soils (American Society for Testing and Materials, August 1 990).
(g) Refer to Figure 2-2 for well locations,
(h) Reference point Is top of concrete pad (feet 1929 NGVD}, not ground surface elevation.
NA = information not available.
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PROJECT NUMBER

OPE39293.B1 01

WELL NUMBER

MH-01______ SHEET 1 OF

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Metals . i npA-nnM Old Cryolite Plant

MEASURING POINT ELEV (NGVD) 28-25 . DRILLING CONTRACTOR GeoTech-Mickey
DRILLING METHOD AND EQUIPMENT HSA 8-!/4" Augers. Canterra 250

WATER LEVEL ElPV/nATF '0-56 7-18-94 _____ START 7-12-94 FTMTSH 7-12-94 LOGGER • Heidi Hoffmann
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(— Lt-
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25.0 -

1 ——— —

SAMPLE
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4.0

5.0

6.5

7.5
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to.o

11.5

12.5

14.0

15.0

16.5

17.5

19.0

20.0

21.5

o
•* LU
in CD
a- S.
1— Z

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

RE
CO

VE
RY

FE
ET

 •

1.5

1.5

1.5

0.6

1.0'

0.8

0.6

4.3

STANDARD
PENETRATION

• TEST
RESULTS

6' -6' -6'
(N)

12-13-20
(33)

10-22-23
(45)

8-20-23
(43)

7-8-6
CM)

2-3-1
(4)

2-2-3
(5)

3-4-3
(7)

2-3-5
. (8)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE- CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SILTY SANDY GRAVEL. GM, brown,
angular gravel, dry, fill.

SILT. ML. v. dk gray, (10YR 3/1).
dry, hard, wood pieces. OVM=0.0,
HCN=0.0.

SAND. SP. dk grayish brown, (10YR
4/2), moist, medium sand, 5% silt,
dense, Fe-oxide staining. OVM=0.0,
HCN=0.0.

SAND. SP. dk grayish brown. flOYR
4/2), coarse sand, 5-10% silt, dense,
moist-wet. OVM=0.0, HCN=0.0.

SAND. SP. dk grayish brown, (10YR
4/2), wet, coarse sand, 5% silt.
At 1!.2':SJUL ML, grayish brown, wet,
stiff. OVM=0.0. HCN=0.0.

SILT. ML. v. dk gray. (2.5YN 3), wet,
soft, plastic. OVM=0.0. HCN=0.0.

SILT. ML. v.' dk gray,' (2.5YN 3), wet.
firm, plastic. OVM=0.0, HCN=0.0.
Drillers smell NH3 downhole.

SILT. ML, v. dk gray, wet, plastic,
firm, tense of brown plastic, silt, 3"
thick. OVM=0.0, HCN=0.0.

SILT. ML. black. (5Y 2.5/1), wet, firm,
plastic. OVM=0.0, HCN=0.0.

BOH=20'
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PROJECT NUMBER WELL NUMBER ^b~~
.07493.H..02 MW02-.2 SHE£T ( QF , , ^-

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG I

:frj- Reynolds Aluminum, RMC - Troutdale, OR I oniTTftM Scrap Yard by MW02 •

URING POINT ELEV {Nl
INS METHOD AND EQU3
* LEVEL ELEV/DATE

SAMPLE

IN
TE

RV
AL

ZJS

4.0

5.0

B.5

7.5

3.0

10.0

11.5

12.5

!4.0

a

turn

f-Z

>-
cc
UJ

01-
CJUJ
UJUJ
CCU-

1.4

I.I

1.0

1.0

1.2

-

5WH I.- 0 nRTi ! TOR rwM-reirmin Gee-Tech Explorations •
•PMPMT 8-1/4" IS HSA MoMe Drill B-53

<5T«T 7/25/85 PTMTSH 7/25/35 , rtRRpp Ivan Gall |

STANDARD
PENETRATIOt

TEST
RESULTS

3' -3' -6*
(N)

2-3-3
(8)

2-2-3
(7)

4-2-2
(8)

t-l-l

l-l-i
(3)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR.
- MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Sand, !SP), Gray, loose, dry, fine to
Bed.-grained
Comment: TMW05-0000-0*

Sandr CSP), Red-brown, loose, dry,
fine- to Bed.-grained
Comment: TMW05-OQ25-0*

S1L (ML), Gray-brown, firm, damp, 5
- 10% v. fine sand, orange mottling
TMW05-0050-Q*

•Slit. (ML), Gray-green to pink-tan
w/orange mottling, very firm, wet, 5 -
10% v. fine sand

SJL (ML), Gray w/orange mottling,
firm, wet, slightly elastic

SiLL (ML), Gray-green w/orange
mottling to gray, lirra, wet, some
sandy laminations w/10% fine sand

* = Soil Samples
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PROJECT NUMBER
OPE39293.B1.01

WELL NUMBER
MW-02^-21-1

-SHEET i OF 1

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Metals .l nnATinM Between Scrap Area S Former Mercury Spill

MEASURING POINT ELEV .(NGVD) 3'-65 .DRILLING CONTRACTOR GeoTech-Mickey

DRILLING METHOD AND EQUIPMENT HSA 8-1/4" Augers. Canterra 250

WATER LEVEL ELEV/DATE 21.0 7-18-94______START 7~"~94 .FINISH .LOGGER Heidi Hoffmann

Q-CC

aco
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14.0

15.0

16.5

17.5

19.0

20.0

21.5

22.5

24.0

o

of 2:

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

ST.
LU

tjai
LUUJ
ecu.

1.5

0.8

1.5

1.5

1-5.

1.5

1.5

1.5

1.5

STANDARD
PENETRATION

TEST
RESULTS

(N)

3-8-17
(25)

7-9-10
(19)

1-2-3
(5)

3-3-4
(7)

3-4-6
(10)

3-3-4
(7)

4-4-5
(9)

4-4-6
(10)

d>v*r.

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SILT. ML. v. dk gray, (7.5YRN 3/1).
dry.

SILTY SAND. SM. brown. (10YR 4/3).
dry. slightly moist at top of fine
sand, medium. OVM=0.0, HCN=0.0.

SAND. SP, brown, (10YR 4/3). v. si.
moist, fine sand, well-sorted.
OVM=0.0, HCN=0.0.

SAND. SP, brown, wet, medium, fine
sand. At 8':SILTY SAND. SM, brown,
wet. OVM=1.0. HCN=0.0.

SJIX ML. grayish brown, wet, soft.
At !Q.5':CLAX, CL, v. dk (7.5YRN
3/1), wet. plastic, firm. Fe-oxide
staining. OVM=0.5. HCN=0.0.

SILTY CLAY. CL. v.dk grav. Fe-oxide
~\ staining, wet, firm.

\3ILTY SAND. SM. brown w/grav
mot tied, wet. OVM=0.0, HCN=0.0.

' SANDY SILT. ML. dk arav. wet. loose.
fine sand, 20-30% sand, Fe-oxide
staining. OVM=0.0, HCN=0.0.

SAND. SP, gray, (7.5YR 4/N3), fine
sand. Middle 6".5ILTY SAND. SM,
wet, loose. OVM=0.0, HCN-0.0.

SILT SAND. SM. dk arav. (7.5YR
4/N3), wet, lenses of fine sand,
loose. OVM=0.0, HCN=O.Q.

SILTY SAND. SM. dk gray.' (SYR 4/li.
wet. loose, Fe-oxide.

Bottom 6":SAND. SP, dk gray, wet,
medium sand, well-sorted. OVM=0.0,
HCN=Q.O.

BOH-24'
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PROJECT NUMBER
IQ7483.Ht.Qg

WELL NUMBER

HW-Qg-34 SHEET I OF 2

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Metals - LOCATION Between Scrap Area S Former Mercury Spill

MEASURING POINT ELEV (NGVD) . . DRILLING CONTRACTOR GeoTech-Robert Rodgers
DRILL1NS METHOD AND EQUIPMENT HSA 8-1/4" Augers, Canterra 250
WATER LEVEL ELEV/DATE »-!7 1/18/88 ___ STABT 1/18/88 -FINISH 1/18/88 -LOGGER Hekli Hoffraann/Joel Qy
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17.5

19.0

20.0

2L5

22.5

24.0

25.0

23.5

28.5

30.0

a

uj m

t- z

S-l

S-2

S-3

S-4

S-5

S-8

S-7

S-3

s-g

S-l

S-2

cc
UJ

CJ UJ
UJ. tilcc u_

1.5

0.8

1.5

1.5

1.5

1.5

1.5

1.5

i.5

0.8

*

STANDARD
PENETRATION

TEST
RESULTS

8' -8* -8'
SN)

3-8-17
(25)

7-9-10
(13)

1-2-3
(5)

3-3-4
(7)

3-4-8
(10)

3-3-4
(7)

4-4-5
(3)

-

4-4-3
(iO)

IO-II-I!
(32)

8-11-18
(35)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SILL ML. v. dk gray, (7.5YRN 3/0,
dry.

SILTY SANO. SM, brown, OOYR 4/3),
dry, slightly moist at top of fine
sand, medium. OVM=0.0, HCN=0.0.

2MLSP, brown, {IOYR 4/3), v. si.
moist, fine sand, well-sorted.
OVM=0.0, HCN=0.0.

SAND. SP, brown, wet, medium, fine
sand. At 3':SILTY SAND. SM, brown,
wet. OVM=i.O, HCN=0.0.

STI.T, ML, grayish brown, wet, soft.
At iO.S'rCLAX, CL, v. dk {7.5YRN
3/1), wet, plastic, firm, Fe-oxide
staining. OVM=0.5, HCN=0.0.

STiTYHLAY, CL, y.dk gray, Fe-oxide
~\ staining, wet, firm.
^ILTY SAND. SM. brown w/arav

mottled, wet. OVM=0.0, HCN=0.0.

SANDY SILT. ML, dK gray, wet. loose,
fine sand, 20-30% sand, Fe-oxide
staining. OVM=0.0, HCN=0,0.

SAND. SP, gray, (7.5YR 4/N3), fine
sand. Middle 8 in..SILTY SAND. SM,
wet, loose. OVM=0.0, HCN=0.0.

SILT SAND. SM, dk gray, {7.5YR
4/N3), wet, lenses of fine sand,
loose. OVM=0.0, HCN=0.0.

STLTYSANO. SM, dk gray, (SYR 4/1),
wet, loose, Fe-oxide.

Bottom 8 in. Sand CSP), dark gray,
wet medium sand, well-sorted.
OVM=0.0, HCN=0.0

Sand, CSP), Med. dark gray (N4)
poorly graded. Med. fine grained,
loose, wet. OVM=0 ppm, LEL=0%,
HjS^O ppm, 02=20.8X

Top .8 ft. same as above
Middle .5 It. Sarnt CSM) fine grained
w/trace silt, dark gray- green {5GY
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•î
CI ">

^o"
•5JS

o -
O

?
i
0

J
f
l-
£

1

c
Q>

O

wO

OJ Q>

11 "

I
III
I
I
I
I
I
I

•I
I
I
I
I
I
I
II
I



PROJECT NUMBER
107483.HI.02

WELL NUMBER
MW-02-34

OF 2.

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Metals tnr;itTTnN Between Scrap Area S Former Mercury Spill

MEASURING POINT ELEV (NGVO) 3t-85 -DRILLING CONTRACTOR GeoTech-Robert Rodgers
DRILLING METHOD AND EQUIPMENT HSA 8-1/4" Augers, Canterra 250

WATCH LEVEL ELEV/DATE. IU7 t/18/98 .START 1/18/98 1/18/98 .LOGGER Heidl HoffraannAloel Bo'£

DE
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3Sfl-
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1
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«jO -
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SAMPLE

IN
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30.5

32.0
32.5

34.0

a

UJtD

f-Z

S-3

S-4

CC
UJ

OUJ
UJUJ
ecu.

0.9

0.5

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

6-3-8
(17)

3-14-15
(38)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Top .7 It. same as in S-l
Bottom .2 ft. same as middle .5 ft.
of S-2

Same as Sand In S-l

END OF BORING 34 FT.

Note:
Top 24 ft. logged by Held! Hoffmann
on 7/11/84

Bottom 25-34 ft. logged by Joel
Bowker on 1/18/38

4" well overdrilled and replaced w/2"
PVC at 34* depth t/gs. 1/18/38
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PROJECT NUMBER
OPE39293.BI.Ot

MONITORING

PRn.tPrT Reynolds Metals

WELL NUMBER
MW-°3 SHEET , OF 1 m

WELL GEOLOGIC AND CONSTRUCTION LOG

t nr ATinM Graham Road

MEASURINfi POTNT FI.EV (NRVR) 29-69 DRJI.I.TNR CONTRAHTOR SeoTech-Mickey
PRILL1N« MP-mnn ANn pntnPMPMT HSA 6 1/4" Augers Canterra 250
WATER "FVP! FIFWHATF 7.19 <?TART 7-9-94 FTNTSH 7-9-94 | nRRPR Heidi Hot fmann
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STANDARD
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RESULTS

— o ~b
(N)

17-18-16
(34)

8-9-17
(26)

6-8-12
(20)

7-12-14
(26)

6-12-6
(18)

1-2-3
•(5)

!-3-2
{5}

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SILTY. ML, dk brown, dry.

SAND. SP. strong brown, (7.5YR
4/6), wet, fine, dense. At 3.5': 51LT.
ML, v. dk gray, (10YR 3/1), wet.
OVM=0.0, HCN=0.0.

SAND. SP, v, dk gray, (10YR 3/i).
wet, medium, fining downward from
medium to fine sand. OVM=0.0,
ur*M— n n

SAND. SP, v. dk gray, (10YR 3/1),
wet, medium, fine sand, ~10% silt,
Fe-oxide in top of spoon. OVM=0.0,
HCN=0.0.

SAND. SP, v. dk gray, (10YR 3/1),
wet, medium v. fine sand, well-
sorted. OVM=0.0, HCN=0.0.

~"~SAND. SP. v. dk grayish brown,
S10YR 3/2), wet. medium, v. fine
sand, well-sorted. OVM=0.0,
HCN=0.0.

SILTY SAND. SM. dk grayish brown,
flQYR 3/2), wet, loose, wood

chunks. OVM=0.0, HCN=0.0.

SILTY SAND. SM. v.dk gravtsh brown.
(SOYR 3/2). wet, loose. OVM=0.0.

HCN=0.0.

BOH=18'

o
c

tno
CJt/3cnu

ML

SP

ML

SP

SM

-
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PROJECT NUMBER
JQJ483.DILD2__

BORING NUNBER
MW03-098 SHEET ! OF 4

SOIL BORING LOG

PROJECT Reyn°lds Metals — RMC-Troutdale . I flPATTQM Approximately 15 feet North of MW03 S MW03-I75

ELEVATION ——••————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool; 8" ID Steel Casing

WATER LEVELS ____________________START s~25~9a

-DRILLING CONTRACTOR Tacorea Pump S Drilling Company

.FINISH 8-2B-aa .LOGGER Ivan Gal!

^P
ofc

SHi <
â to

&0 -

KLO -

-

KLO -

-

-

2M-

-

2&0

«*
Iu
S

10.0

11.5

17.0

18.5

23.5

25.0

SAMPLE

a
% cc< &
UJ EDo. z:
>- 13
1— "Z.

ft>
8 in
UJ HItr u.

1.2

1.0

0.6

STANDARD
PENETRATION

TEST
RESULTS

8' -B' -8B

<N)

8-8-8
(18)

l-l-t
(2)

f-3-3
(B)

SOIL DESCRffTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-2.0 feet: Crushed basalt fill for drill pad

-

SAND, (SP), brownish gray (5 yr 4/1), wet,
loose, fine-grained, 5 percent silt, trace
of organic material, homogeneous,
sub-angular to sub-rounded.

-

SILTY SAND with GRAVEL. (SM3, dark
yellowish brown (10 yr 4/2), wet, very
loose, 15 percent gravel (to 05-Inch
maximum size), sand coarse-grained, 5
percent wood fragments (to 2-inch
maximum size).

-

„

STIT. (ML), dark greenish gray (5 gy 4/1),
wet, soft, slightly plastic, homogeneous.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

_

Driller adds 10 gallons of water. ~~

-

Drilling adds 10 gallons of water.

-

-

Sediment very disturbed.

-

-

_

'

-



PROJECT NUMBER
)07483JD8.02

BORING NUMBER
MW03-098

SHEET 2 OF 4

SOIL BORING LOG

Reynolds Hetals — RMC-Troutdate Approximately IS leet North of HW03 S NW03-I75

ELEVATION ———————————————————
DR1LUNB METHOD AND EQUIPMENT Cable Tool; 8" ID Steei Casing

WATER LEVELS ___________________ START B"25~sa

-DHILUNB CONTRACTOR Tacoraa Pump S Drilling Company

.FINISH -LOGGER Ivan Gait

xfs

Sjlm
UlS
DCU

40.JD-

4EJO-

-

60LO-

S&O-

-

5
ECtil(—
z

35.0

38.5

39.0

41.5

48.0

485

58,0

5S.5

SAMPLE

a

t-z

cc

UJUJecu.

1.5

\2.

U

1.4

STANDARD
PENETRATION

TEST
RESULTS

B' -B1 -8"
(N)

4-4-3
(7)

l3-te-!fl
(35)

15-23-24
(47)

18-18-20
(38)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SILT. {ML), as above.

SANQ, !SW), dark greenish gray (5 gy
4/1), wet, medium dense, thin silt laminae
itess than 0.5 Inch), fine-to-mediura
grained sand, coarsens downward.

-

SAND. (SP), dark greenish gray (5 gy
4/1), wet, medium dense, fine-grained, 5
percent silt, trace organic material, sand
moderately weH rounded to sub-angular,
homogeneous. —

SML (Stf), dark gray «N3), wet, medium
dense, line to medium- grained, sand
sub-angular, homogeneous.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller adds 10 gallons of water.

Driller adds 5 gallons of water.

.. ..._______.__j

-

48 feet bgs water sample collected:

T=I8 degrees C pH=7.25 cond=300
F— 0.23

•
Driller reports 10 feet sand heaved into "
casing. Driller add 15 gallons of water.



PROJECT NUMBER
107483.08.02

BORING NUMBER
MW03-088 SHEET 3 OF 4

SOIL BORING LOG

Metals — RNC-TroutdalePROJECT
ELEVATION.
DRILLING NETHOD AND EQUIPMENT Cable Tool; 8" ID Steel Casing
WATER LEVELS ———————————————————— START 6-25-flS

. LQCATT»N Approximately IS ieet North ot MK03 S NW03-I75

-DRILLING CONTRACTOR Tacoma Pump S Drilling Company

.FINISH B-28-SS .LOGGER Ivan Gal!

*P
_l—

IIaw

8£JQ —

-

70J)-

75JD-

-

aojo-

KO-

-
-

_i
LU

i

88.0

89.5

78.0

78.5

87.0

88.5

SAMPLE

a

mm

>-
iu'

CJIU
UJUJ
CClI-

u

1.4

•~~

U5

STANDARD
PENETRATION

TEST
RESULTS

8' -81 -8'
(N)

12-17-17
(34)

13-20-28
(48)

13-30-50
(80)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

-

SAND. (SW), dark gray (N3). wet, medium ^
dense, flne-to-mediun grained, sand
subangular, homogeneous, trace wood
fragments.

SAND. (SWX dark gray (N3), wet. medium "I
dense, fine-grained, sand subangular,
homogeneous, trace wood fragments.

-

SANO, (SP), as above except dense.

.

'

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

88 feet bgs water sample collected:
T=13£ degrees C pH=7.8) cond-320
F-=0.35

Driller reports 25 feet of sand heaved
into casing.

Driller add 25 gallons of water. ~

-

-

Driller add 25 gallons of water.

-



PROJECT Rgynol<is Metals — RHC-Troutdate

ELEVATION

PROJECT NUMBER
107483.08.02

BORING NUMBER
MW03-088

SHEET 4__OF 4

SOIL BORING LOB

I
I
I
1
I
I
I
I
I
>l

Approximately tS feet North of MW03 S MTO3-J75PROJECT Rgyn°Ms Metals — RMC-Troutdate___________________I n(i4TTflN Approximately 15 feet Nc
ELEVATION ______________________ DRBJJNS CONTRACTOR f acoraa P""P S DrUling Company_____
DRILLING METHOD AND EQUIPMENT Cable Tool; 8" ID Steel Casing___________________
MATER LEVELS _____________________ START 8~2S-88______ FINISH 8-28-88_____ LOGGER Ivan Gail

TcPSfe

|9

8SO —

jooxi —

WLO-

JftO-

nsa-

$cc1111-

iOO.O

!0t̂

SAMPLE

1--*UJ
turn
O-Z>-z>
I-Z

>-
cc

§^
OIU
UJ tilecu.

0.8

STANDARD
PENETRATION

i ww 1

RESULTS

8* -6" -8'
(N)

2-2-2
(4)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAhC. (SP), as above except very loose.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

j
100 feet bgs water sample collected:
T=I2JJ degrees C pH=730 cond=250
F-=.50

100 feet total depth.

. •

I
I
I
I
I'l
I



I
I PROJECT NUMBER

I07493.D8.02

BORING NUMBER
MW03-098 SHEET 1 OF 1

WELL COMPLETION LOG

Reynolds Metals — RMC-Troutdate . LOCATION Approximately »5 teet North ot MW03 S MW03-175

ELEVATION . DRELINB CONTRACTOR Tacoma Punp S Drilling Company
DRILLING METHOD AND EQUIPMENT Cable Toot 8" ID Steel Casing

WATER LEVELS ____________________START -FINISH .LOGGER Ivan Gall

0 —i

10 -

20 -

30 -

40 -

LU
LU

50 -

D_
LU
CD

60 -

ro -

80 -

SO -

100 -J

GROUND SURFACE

|53
!..

IT*

£
o>
1

TO
is

CO

•g

/

/

^
.s
C/>

I

(5$ CO O

•S 1 €o> S. g- £ o> ^!li
See Boring Log
For DrBtina Details



PROJECT NUMBER

107493.D6.02

BORING NUMBER

MH03-175_____ SHEET t OF 7

SOIL BORING LOG

I
I
I
I
I
I
I
I

PROJECT Reynolds Metals — RMC-Troutdale . LOCATION

ELEVATION ____________________
DRILLING METHOD AND EQUIPMENT Cable Tool: 6" ID Steel Casing

HATER LEVELS ______________________ START 6~!3"96

.DRILLING CONTRACTOR Tacoma Pump S Drilling Co.

.FINISH j_lE__§ Ivan Bail

DE
PT

H 
BE

LO
H

SU
RF

AC
E 

(F
T)

5,0 -

*n rt _

&Q

2OO-

*MT fl

-

SAMPLE

IN
TE

R
VA

L

5.0

6.5

10.0

11.5

15.0

16.5

20.0

21.5

25.0

26.5

30.0

Q5s
In CD
a. Z
>- 3
1- Z RE

CO
VE

RY
FE

ET

1.0

1.0

2.5

1.1

1.5

STANDARD
PENETRATION

TEST
RESULTS

6« -6' -6"
(N)

13-11-11
(22)

7-12-12
(24}

2-2-2
(4)

2-2-2
(4)

2-3-4
!7)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-2.0 feet: Crushed basalt fill for drill pad

SAND. {SP), brownish gray (5 yr 4/1), wet,
medium dense, fine- grained, 5 percent
sift, trace organic material, homogeneous
sand sub- angular to sub-rounded.

SAND. (SP), as above, with 10 percent
Slit.

SAND. (SP), as above, with !0 percent
silt.

'

SILTY SAND with GRAVEL. (SM), dark
yellowish brown (10 yr 4/2), wet, very
loose, 30 percent gravel (up to 0.5
inches) and organic material, sand
(medium- coarse-grained), 5 percent

wood fragments.

SILT. (ML), dark greenish gray (5 yr 4/1), ~
with gray mottling, wet, soft, slightly
plastic, 5 percent very fine sand.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Driller adds 5 gallons water: easy drilling
and driving casing.

i

-

Easy drilling and driving casing.

Sediment very disturbed, with debris flow
sorting. Driller adds 5 gallons of water.

i

I
I
I
I
I
I
I

I
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PROJECT NUMBER
107493,06.02

BORING NUMBER
MW03-175 SHEET 2 OF

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale ' . LOCATION

ELEVATION ————————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool: 6" ID Steel Casing

WATER LEVELS _________________ START 6-13-96

-DRILLING CONTRACTOR Tacoma Pump S Driiling Co.

. FINISH .LOGGER Ivan Ga"

zi—ot

%%
x<
1— Ll-o-ir
W3ocn

35.0-

-

40.0-

"
_

-

45.0-

-

;
50.0-

55.0-

-

<
cc
LU
H-z

30.0

31.5

35.0

37.0

40.0

415

45.0

46.5

50.0

515

55.0

56.5

60.0

SAMPLE

o
^
UJCD
Q--£.
>-^
1—2

EC

§^
OLD
UlLU<ru-

1.5

2.0

1.3

1.4

—

1.5

STANDARD
PENETRATION

TEST
RESULTS

6' -61 -6'
(N)

3-4-6
(10)

3-4-5-5
(10)

7-13-15
(28)

6-7-16
, (23)

5-10-15
(25)

15-16-25
(4!)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

SILT. (ML), as above.

SILL (ML), as above.

SAND. (SW), dark greenish gray (5 yr 4/1),
wet, loose, thin silt laminae, (less than 0.5
inch), fine-to-medium-grained.

-

SAND. !SW). dark arav (N3S. wet. medium
dense, fine-to-coarse- grained trace of
wood fragments.

-

SAND. (SW), as above, with one 0.2 foot ~
thick silt/organic laminae at 50.5 feet.

'

-

SAND. (SP), dark gray (N3), wet medium
dense.fine-grained, silt- rich layer (0.2
foot thick) at I5J.2 - ~

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Driller adds 15 gallons of water.

'

'

Driller reports increased water
production
40 feet bgs water sample:

T=16 degrees C pH=6.98 cond=195
F-=0.29

-

Driller adds 10 gallons of water.
'

-

-

-

.

-



I
PROJECT NUMBER
I07493.D6.02

BORING NUMBER
MW03-175 SHEET 3 OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale . LOCATION _MW§I.
ELEVATION ___________________
DRILLING METHOD AND EQUIPMENT Cable Tool: 6" ID Steel Casing

WATER LEVELS ————————————————————START 6-13-96

. DRILLING CONTRACTOR Tacoma Pump S Drilling Co.

.FINISH .LOGGER Ivan Gall

•3^oib

««:r«(f-ti.o-o:
LUZ3otn

85.0 -

70.0-

75 !̂ -

80.0-

8EO-

_J<
a:
LU»—z

60,0

61.5

SAMPLE

o
§5
UJtQ

fci
I-Z

>-or.
>
Ol-
CJLU
LULU
ECU.

i.5

-

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6'
(N)

6-15-30
(45)

-

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. IS?}, dark gray CN3), wet, medium
dense, medium-grained.

SAND. (SP), as above, trace wood ~
fragments.

SAME (SW), dark gray (N3), wet, medium ~
dense, fine-to-medium grained, trace
wood fragments, sand subangular,
homogeneous.

SAMQ, (SP), dark gray (N3j, wet, medium ~
dense, fine-grained, trace wood
fragments, sand subangular to
sub-rounded, homogeneous.

SAND. (SP), as above. ~

SAND. (SP), as above. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

60 feet bgs water sample:

T=1T degrees C pH=6.9t cond=360
F-=0.23

Driller reports 16 feet of sand heaved
into casing; sample from baiier.

Sample from bailer.

Driller add 30 gallons of water.

Sample from bailer; driller reports 5 feet~
heaving sand in casing.

80 feet bgs water sample: ~

T=16.5 degrees C pH=7.07 cond=240
F-=0.38
Driller adds 40 gallons of water.

i

I
I
I
I
I
I

I
I
I
I
I
I
I

I



PROJECT NUMBER
J07493.D6.02

BORING NUMBER
MW03-175 SHEET 4 OP 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale .LOCATION MW03

ELEVATION ____________________
DRILLING METHOD AND EQUIPMENT Cable Tool; 6" ID Steel Casing
WATER LEVELS _____________________START 6-'3-96

. DRILLING CONTRACTOR Tacoma Pump S Drilling Co.

.FINISH 6-17-96 -LOSGER Ivan Gall

a:P
oi

BH
z<t-u.o-ir
luoocn

95.0-

100.0 -

!OS^>-

HO.O -

«5.0 -

_!
<

cc
UJ(—z

SAMPLE

Q
zor
•<UJ
LUCO
n-E
>-=>
f-Z

>-cc

01-
CJlii
UJUJ
ecu.

-

STANDARD
PENETRATION

TEST
RESULTS

$• -Q- -Q-
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAMD, (SP), as above, trace of gravel,
wood fragments, and mica flakes,

SAMI (SP), as above. -

£ANjQ, (SP), as above. ~

SAND. (SP), as above, no wood ~
fragments.

GRAVEL. (GW), dark gray (N3), wet,
dense; well-rounded, 1-2 inch diameter.

SANJ1 (SP), dark gray (N3), wet, medium ~
dense, fine-grained, trace wood
fragments, trace mica flakes.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Casing drives slowly from 90-92 feet
bgs; sample from bailer.

Sample from bailer. ~

Driller reports rate of sand heaving into"
casing slowing; sample from bailer.

105 feet bgs water sample: ~

T=14.3 degrees C pH=8.30 cond-700
F-=.38-

-

Sample from bailer; driller reports 8 feet"
sand heaved into casing- driller add 15
gallons of water.



PROJECT NUMBER
107493.06,02

BORING NUMBER
MWQ3-175 SHEET 5

SOIL BORING LOG

I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I

PROJECT Reynolds Metals — RMC-Troutdale

ELEVATION ,
. LOCATION

-DRILLING CONTRACTOR Tacoma Pump S Drilling Co.
DRILLING METHOD AND EQUIPMENT Cable Tool; 6" ID Steel Casing

WATER LEVELS ___________________—START e~13"96 .FINISH _§r£z§6_ Ivan Gall

_l —

:r«£
(-U-
a-cc
ocn

125.0-

130.0-

WJD-

MO.O-

»45.0-

„

~

SAMPLE

IN
TE

RV
AL Q

tijCD

)-Z

CE
UJ

OUI
tULU

-

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAMQ, (SP), as above.

SAND. (SP), as above, trace coarse sand, ~
gravel, and wood fragments (less than 2
percent).

SAND. (SP), as above. ~

SAMQ, (SP), as above. ~

SAND. {SP}, as above. ~

SAMQ, (SP), as above, no gravel. ~

•

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller reports 8 feet heaving sand in
casing. Sample from bailer.

125 feet bgs water sample: ~

T=!4 degrees C pH=7.2 cond=600
F-=0.39

Driller reports 30 feet sand heaved into j
casing. Sample from bailer. . gji

Sample from bailer. ~

Sample from bailer. ~

Sample from bailer. ~

• Sample from bailer; 145 feet bgs water ~L
sample: ^j

T=14.1 degrees C pH-7.19 cond=700 j

Driller reports 40 feet of sand heaved
into casing. I



PROJECT NUMBER
107493.D6.02

BORING NUMBER
MW03-175 SHEE1 OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdaie . LOCATION J1H2L
ELEVATION ————————————————————
DRILLING METHOD AND, EQUIPMENT Cable Tool: 6" ID Steel Casing—

WATER LEVELS _____________________START 6~13~96

-DRILLING CONTRACTOR Tacoma Pump S Drilling Co.

.FINISH Ivan Gall
p

ou-
til

t-li.n-<r
otn

155.0-

180.0 -

-

IOC A

_

-

170.0 -

175,0-

-

SAMPLE

•J
TE

RV
AL

1-1

165.0

166.5

170.0

171.5

175.0

176.5

a

als
5-13
1—2

oc-
LU

01-
UUJ
UJLU
0:0.

1.2

1.3

1.2

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
(N)

4-15-40
(55)

5-10-35
(45)

5-8-9
(17)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND, (SP), as above.

SAND. (SP), as above, 5-10% gravel (up ~
to 1.5-inch diameter).

SAND. (SP), dark gray !N3), wet, medium ~
dense, fine-grained. •

SAND. (SP), dark gray (N3), wet, medium — '
dense, fine grained.

-

'

SAND. (SP). as above.

-

-

SAND. (SP), as above.

'

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Sample from bailer; driller reports 4 feet
heaving sand in casing.

Sample from bailer; driller reports 3 feet~
heaving sand in casing, and water
production less than 2 gpm.

Sample from bailer. ~

.

•

Driller reports 7 feet heaving sand in
casing.
165 feet bgs water sample:

T=12.3 degrees C pH=7.64 cond=750
F-=0.36

-

Driller adds 15 gallons of water.
-

_

-



PROJECT NUMBER
107493.06.02

BORING NUMBER
MW03-175 SHEET 7 OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale . LOCATION _MW03_

ELEVATION ___________________
DRILLING METHOD AND EQUIPMENT Cable Tool; 6" ID Steef Casing

WATER LEVELS ___________;______. START 6-13-96

-DRILLING CONTRACTOR Tacoma Pump S Drilling Co.

FTMTSH 6-17-S6 .LOGGER Ivan Gal1

z>-
ofc

%xz<t-u.n_tr
IU3
OUJ

JB5.0-

ISO.O-

IK.O-

_

200.0-

-

205.0-

_j<i
££
UJ
>—
•z.

SAMPLE

Q

<a
•<UJ
Uj£D

§:§t-z

>-
£E-

>
CSl-
UUJ
UJlli
OCU-

"

STANDARD
PENETRATION

TEST
RESULTS

6" -61 -6"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SP), as above.

SAND. (SP), as above, trace —
coarse-grained sand.

SAtfD. !SPS, as aDove. ' ~

-

SAND, (SW), dark gray (N3), wet, medium
dense, fine-to-coarse- grained, trace
grave! (up to 1-mch diameter),s

x subrounded.
"SILT, (MH) as above from 197.5-198.5

-

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Sample trom oaiier.

182 feet: Bailed grave! and one 3-inch "
cobble.

Sample from bailer.

!85 feet bgs water sample: ~
T=M degrees C pH=8.10 condMIO
F-=0.24

Driller adds 70 gallons of water. J

Sample from bailer. j

1

Driller reports 4 feet of sand heaving in~
casing.

196 feet: Trace gravel and coarse sand

Sample from baifer - driller reports
increased permeability.

Sand coarsens downward from 196-200
feet bgs.

200 feet bgs water sample: _
T=!3.4 degrees C pH=7.96 condMOO '
F-=0.37

i

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
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ÎHK F̂ cmim

*^^
PRIWFCT Reynolds Metals — RMC-Troutdate

1 ELEVATION
PRfLLTNSMFT

PROJECT NUMBER

I07493.DB.02

BORING NUMBER
MW03-175 SHEET ! OF 1

WELL COMPLETION LOG
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I
PROJECT NUMBER
OPE39293.B1.0I

WELL NUMBER
MW-04

SHEET 1 OF 1

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Metals Near drainage ditch 5H portion of site

MEASURING POINT ELEV (NGVD) 26-91 .DRILLING CONTRACTOR 6eoTech-Stan
DRILLING METHOD AND EQUIPMENT HSA 8 MA" Augers Conterra 250

HATER LEVEL ELEV/DATE 16-4S 7-15-94_____ START 7"12~94 7-12-94 .LOGGER Heidi Hoffmann

Q-CC

am

5.0 -

10.0 -

15.0 -

20.0 -

25.0-

SAMPLE

IN
TE

RV
AL

 -

2.5

4.0

5.0

6.5

7.5

9.0

10.0

11.5

12.5

14.0

15.0

16.5'

17.5

19.0

20.0

21.5

a
§5
LUCD

1— Z

S-l

S-2

S-3

S-4

S-5

S-6

S-7

S-8

-

cc
LU

ot-
OLU
UJUJ
CCLi-

1.2

1.5

1.5

1.2

0

1.5

,1.5

1.5

STANDARD
PENETRATIO

TEST
RESULTS

6' -6' -6"
(N)

7-7-10
(17)

5-6-7
(13)

4-5-6
(1!)

7-13-14
C27)

5/1.5'

7-8-7
(15!

5-6-7
(13) .

5-6-9
(15)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SILL ML, grayish brown, (tOYR 5/2),
dry, black carbon staining plus black
carbon pieces, stiff. OVM=0.0,
HCN-Q.O.

SILL ML. grayish brown, UOYR 5/2),
si. moist, black carbon staining, stiff,
Fe-oxide. OVM=0.0, HCN=0.0.

SILL ML. black, moist, stiff,
abundent roots and wood, appears
to be a recent surface. OVM=0.0,
HCN-0.0.

SILT. ML. dk gray, (10YR 4/1), wet.
v. stiff, well-graded. OVM=0.0,
HCN=0.0.

No recovery.

CLAY. CL, v. dk gray, wet, stiff,
plastic. OVM=0.0. HCN=0.0

CLAY. CL. v. dk gray, (10YR 4/1),
wet. stiff, plastic. " OVM=0.0,
HCN=0.0.

CLAY. CL, v. dk gray, (10YR 4/1),
wet. stiff, plastic, siitier at bottom.

BOH=20'

o
c

ocr
tou

ML

CL"

-

-
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rQ.
IB

C «J
15 • °~o a*
.2 y.

oco
CJ

T
£

*0 t/>'c *°

>-l_

se
i C

en
tra

l
o
| 

, .1
.

St
ai

nl
es

s 
St

o
5
n
•aj

Ira
liz

er

—
—

 2
0x

40
 C

ol
or

ad
o 

Si

c
SJ
o

CO

<u
c
s
tn

l_

/

/*-

'A
'A'A

<

s'

—

_i

/*

'A'A
'A

_>

,|

' yT
S|.

c SC-

«• ^™u ^0).
CJ 075
> — 1 ID
c- ^u-

m ~<*3 ="

tn ID o
a£.
- 2-
tD n 1

;,

31

~mtr> aj

Pi
ra n't;

o
CO

jEr

UT)

ll
s I
ID <" I"I m
c ̂  ^^1til: ^p

<M 1

__________________

I
I
I
I
I
I
I
I
I
I
I
I

I



!• PROJECT NUMBER
OPE39293.B1.0!

WELL NUMBER
MH-05 SHEET 1 OF I

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Metals . i nriATTnN Near'Sandy River
33.99MEASURING POINT ELEV (NSVD)

DRILLING METHOD AND EQUIPMENT HSA 6 1/4" Augers Canterra 250

WATER LEVEL ELEV/DATE '2-65 7-18-94_____START 7-8-94

-DRILLING CONTRACTOR GeoTech-Mickey

. FINISH LOGGER Heidi Hoffmann

3:P

§~

1— U.a-tr
ocn

5.0 -

1 :
10.0 -

15.0 —

20.0 -

25.0 -

SAMPLE

IN
TE

RV
AL

2.5

4.0

5.0

6.5

7.5

9.0

10.0

11.5

12.5

14.0

15.0

16.5

17.5

19.0

20.0

21.5

22.5

24.0

a
?£LjeD
a-S
I-Z

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

cc
HI

OUJ
LUtil
ecu.

1.5

1.5

1.5

1.5

1.5 '

1.5

15

1.5.

1.5

STANDARD
PENETRATION

TEST
RESULTS

(N)

7-8-14
(22)

7-10-9
(19)

5-6-5
(11)

3-9-3
(12)

2-1-2
(3)

3-4-7
(11)

7-2-8
(KM

4-5-4

5-6-6
(12)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. SP; dk grayish brown. (10YR
4/2), dry, medium, medium- coarse,
sandy, loose. OVM=0.0. HCN=0.0.

SAND. SP, dk grayish brown, (IOYR
4/2), v. si. moist, loose. OVM=0.0,
HCN=0.0. At e'rSJLl, ML, gray and
Fe-siained, mottled, v. moist.

SILT. ML. gray and Fe-oxided
staining, mottled, v. moist to wet,
plastic, stiff. OVM=0.0. HCN=0.0.

SILTY CLAY. ML/CL. dk brown
w/gray and Fe-oxide staining,
mottled, plastic, wet, stiff. OVM=0.0,
HCN-0.0.

SILT. ML, dk grayish brown, wet,
soft, Fe-oxide and gray mottled
vertical streaks. OVM=0.0,
HCN=0.0.

SILT. ML, dk grayish brown, wet,
stiff, 10-20% fine sand, less
Fe-oxide. OVM=0.0, HCN=0.0.

SILL ML, dk grayish brown, wet, .
stiff, plastic, stringers of SILTY
SAND. SM, fine-medium sand.

SANDY SILT. SM. dk grayish brown,
orange. Fe-oxide and gray reduction
staining, wet.

SILTY SAND. SM. dk grayish brown,
wet, medium, fine-medium sand.

BOH=25.2'

-y

us
es

DE
SC

RI
PT

IO

SP

ML

-

SM ,
ML,

SM'

-
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PROJECT NUMBER
OPE39293.Bi.01

WELL NUMBER
MW-06

SHEET 1__OF 1

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

I
I
I

PROJE

MEASl

DRILL

WATEF

_i —

tec
UJ3
DC/3

5.0 -

15.0 -

20.0 —

-

-

-

rf Reynolds Metals i nrtTTnN Field on NE corner of Sundial S Reynolds Plants,™

JRINS POINT ELEV (NC

ING METHOD AND EQUI

? LEVEL ELEV/DATE

SAMPLE

IN
TE

R
VA

L

2.5

4.0

5.0

6.5

7.5

9.0

10.0

11.5

' 12.5

14.0

15.0

16.5

17.5

19.0

20.0

21.5

22.5

24.0

Q

^
mCO
0.2:

S-!

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

a:
LU

01—
CJUJ
UJUJ

,.5

!.5

1.5

!.5

1.5-

1.5

1.5

J.5

1.5

;vn) 26.8! HRTI i TMK rnNTRirrrnR SeoTech-Mickey
PMPNT USA 6 t/4" Augers Conterra 250

11.79 7-13-94 ^TABT 7-8-94 PTMTSH 7-8-94

STANDARD
PENETRATIO

TEST
RESULTS

6' -6' -6'
EN)

5-7-8
05}

1-4-2
(6)

3-4-5
(9)

3-3-3
(6)

2-5-6
(15

4-4-5
(Q}

3-3-4
(7)

4-4-9
(13)

2-3-3
(6)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. SP, dk grayish brown, (2.5Y
4/2), dry, medium, fine-medium sand,
lenses of SILTY SAND. SM.
OVM=0.0, HCN=0.0

- SILTY SAND. SM. dk brown. flOYR
3/3), wet. At 6':SILL ML, dk grayish
brown, UOYR 4/2), v. moist,
Fe-oxide staining, stiff. OVM=0.0,
HCN=O.Q.

SILL ML, dk grayish brown, (iOYR
4/2), v. moist, Fe-staining, root
casts, plastic, stiff. OVM=0.0,
HCN=0.0.

. SILT. ML, dk grayish brown, wet, firm,
5-tO% fine sand in stringers,
Fe-oxide staining. OVM=0.0,
HCN=0.0.

SILL ML same as above.

SILT. ML, same as above.

SILTr ML, same as above.

SAND. SP, v. dk grayish brown.
{2.5YR 3/2), wet, medium sand.

SILTY SAND. SM. center of spoon.

SAND. SP. v. dk grayish brown,
(2.5YR 3/2). wet, medium sand, loose, ,

10-15X silt.

BOH=25'

US
CS

DE
SC

RI
PT

IO
I

SP

SM

SP

SM

ML

-

SP-

SM,

SP-

-

r
a
ro
O

——————————— 1
I riRRFR. Heidi Hof fraann ••
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I
PROJECT NUMBER
107493.DB.02

BORING NUMBER
MWOB-094 SHEET I OF 4

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdate MWOB Along Sundial Road

ELEVATION. -DRILLING Tacoma Pump S Drilling Co.

DRILLING METHOD AND EQUIPMENT Cable Tool; Drifting 8-inch I.D. Steel Casing_____
WATER LEVELS ————————————————————START 8~18~98——————FINISH. Ivan Gall

*P
ofe
-H
x •<
&la ui

6LO -

:
KUO —

iELO -

20LQ —

25JD-

__J
-<

£
UJi—

10.0

11.5

19.0

20.5

30.0

SAMPLE

CD
i =* UJ

£S
>- Z>
t- 2

>-
CC •

S^
O UJ
UJ UJ
K LL.

i.5

1̂

STANDARD
PENETRATION

TEST
RESULTS

B« -B« -8'
(N)

2-2-5
(7)

i

2-3-8
(8)

t

SOIL .DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

STIT. <MH), moderately yellow brown (10
yr 5/4), with orange mottling, damp, soft,
20-30 percent clay traction, trace ol
very line sand

SILT. {MH), as above, to 203 teet.

Sharp contact with SANn, (SW), dark gray
(N3), wet, loose, line to medium grained, *
trace red grains.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

.

-

-

l«



PROJECT NUMBER
I07493J3B.02

BORING NUMBER
MW08-084 SHEET 2 OF 4

SOIL BORING LOG

— RHC-Troutdale

. DRILLING CONTRACTOR Tacoraa Pump S Drilling Co.
PROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool; Drilling B-inch 1.0. Steel Casing
WATER LEVELS. STMT 8-18-88

Atong. Sundial Road

8-20-9B -LOGGER Ivan Ball

*p
SJb-Ha:-<
£iuJSam

360-

40JD —

4&D-

810-

SSfi-

_1

EC
UJI—
z>-l

30.0

31.5

40.0

41.5

BO.O

SAMPLE

a
•f=cC<uj
turn
O-2I>-=>
I-Z

£ -
>•ot—cjoi
LUUJ
ecu.

1.3

1.4

-

STANDARD
PENETRATION

TEST
RESULTS

B* -Bp -B*
(N)

J8-23-23
(48)

15-8-23
(32)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. <SW), moderate yellowish brown (10
yr 5/4) wet, medium dense, line to medium
grained, trace oi silt.

SAND, (SW), as above, to 41 feet bgs. H
Sharp contact with Sjyyn, (SW), medium
dark gray (N4), wet, loose to medium
dense, tine to medium grained, with silt and
organic-rich layers (0.1 feet thick).

SANO, (SW), medium dark gray (N4), wet,
loose, very line to line grained, with silt
layers (to 0.1 ieet thick), trace mica and
red grains.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

do leet ogs water sample:

T=!&5 degrees C pH=8.57 cond=!88

_

50 feet bgs water sample: ~
T=13J degrees C pH=8J5 cond=fBO
F— 0.19

]



PROJECT NUMBER
I07493D8.02

BORING NUMBER
MW06-084 SHEET 3 OF 4

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale ; nfl4T7/>u MWOB Along Sundial Road
-DR1LUNS CONTRACTOR Tacoma Pump S Drillno Co.ELEVATION _________________

DRILLING METHOD AND EQUIPMENT Cable Tool; Drilling B-lnch LD. Steel Casing_______________________
WATER LEVELS ____________________START a-'8-9B______FINISH 8-20-98 LOBEER Ivan Gall

XP

DE
PT

H 
BE

LO
SU

RF
AC

E 
(F

8Sfl-

• :
7M —

75JO-

BOUQ —

"

BSLO-

-

SAMPLE

IN
TE

RV
AL

BO.O

81.5

70.0

71.5

80.0

81.5

90.0

a

t̂urn
O-2£>-St-z RE

CO
VE

RY
FE

ET
 

.

0.)

0.7

0.8

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

l-l-t
C2)

3-8-6
(12)

B-S-4
. (13)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. !SW), as above except very loose.

-

-

SAND, (SW), as above except loose, mica
Hakes larger, trace o1 organics.

-

'

SAND, (SW), as above.

_

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Driller adds 20 gallons ol water to
control heaving sand.

-

-

70 leet bgs water sample:
1~\4.2 degrees C pH=7.!5 cond=190
F-=0.38

-

" —

-

-

-



PROJECT NUMBER
107483D0.02

BORING NUMBER
MW06-084

SHEET 4 OF 4

SOIL BORING LOG

PROJECT Rey"ol<is Metals — RMC-Troutdate Roa(i

.DRnJJNS CONTRACTOR Tacorea Pump S DfKling Co.ELEVATION ————— : ——————————————
DRILUNB METHOD AND EQUIP»CNT Cable Tool; Drighg 6-inch La Steel Casing ____

WATER LEVELS ____________________ START a-|8-8B ______ FINISH LOBBER Ivan Ga"

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T

)

KB —

WJJB-

XS&-

ffluo-

fKD -

SAMPLE

IN
TE

RV
AL

8OO

81.5

is
gfl
i-Z RE

CO
VE

RY
FE

ET

J.O

-

STANDARD
PENETRATION

RESULTS

8' -B* -8"
(N)

8-18-18
(35)

. SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

tiAiyu, iSHJ, as aoove, except meaiim
dense. .

SAND. (SW), as above. —

—

-

- -

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

~

85 ieet bgs water sample: ~

T=I4.2 degrees C pH=7.30 cond=220
F-=I.3 J

88 teet total depth. Soil sample from 1
bailer. J

j

-

—

;



I
PROJECT NUMBER
107493.D8.02

BORING NUMBER
MWOB-094_____ SHEET 1 OF

WELL COMPLETION LOG

PROJECT Reynolds Metals — RMC-Troutdate LOCATION Atong Sunc)lal Road
-DRILLING CONTRACTOR Tacoraa Pump B Driling Co.ELEVATION __ ——————————————————

DRILLING METHOD AND EQUIPMENT Cable Tool; Drilling B-lnch La Steel Casing

WATER LEVELS ____________________ START 9-t9-9B FINISH LOGGER Iva" Ga»

o —

to —

20 -

on _ou

40 -

_

LU
UJ
U_
~~" 50 -
i —
Q_
LU
CD

•

60 -
-
-
-
-

70 -
-
_
_
-

80 -

-

• 80 -

100 -
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8-o

if *
» 5
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tSr
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s

= 1
£=

&
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I
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x
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X
X
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X
X
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X
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/
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X
X
X
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X
X
X
X
X
X
X
X
X
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X
X
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/
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x
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1
i
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1o
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Q.s
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See Boring Log
For DrDlngDeteUs



I
PROJECT NUMBER
107493.08.02

BORING NUICER
MKOB-i78_______ SHEET I OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdate
ELEVATION ________________

. > flf!4TTflN Along Sundial Road
.DRUJUNS CONTRACTOR Tacoma Pump S Drilling Co.

DR1LUNS METHOD AND ESUffNENT Foremost Dri DR24 Air Rotary
WATER LEVELS ___________________START 4~28~9B -FINISH 5-3-88 . LOGGER K- GehweHer

sE$n
t— y,
&§a to

&o —

JQXt —

£0 —

XJQ —

-

2&8 —

-

£trat
S

5.0

6.5

10.0

ii.5

15.0

18.5

20.0

21.5

25.0

28.5

30.0

SAWH.E

a
5 cc< tti
LLJ CDa. z
>• ^
1— Z

>-cc

SG
LU UJ
!£ LL-

i.5

\£

\&

\&

î

STANDARD
PENETRATION

RESULTS

8' -8' -8*
(N)

2-2-5m

2-4-13<m

2-3-4
(7)

5-20-25
(45)

3-3-8
(8)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

O-f.5 feet SILTY SANDY GRAVEL. (6M),
gray, moist, loose, Jttl placed for drilling

_gaa.

SANJ2» (SP), brown, moist, loose, f he
grained, welf-sorted, SILT, {MHJ, brown
from 8.87-7.0 feet' bgs, firm, sHghty
plastic, 20 to 30X clay.

SILT, <MH), light brown, moist to wet, firm
to stiff plastic, 20 to 30X clay. iOX fine to
medium sand.

-

SILT. (MH), as above, except soft.

-

SAND with SILT, {SW-SMX y3y hm«nr
wet, medium dense, fine to medium-grained
(I5X silt), sand subanguiar to subrounded.

.

SAM2, (SW), gray brown, wet, very foose,
fine io medium grained, subangular, trace
of silt.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

.

_

\
.

„

.

f

-

-

I
I

1
I
I
I
I
I
I
I



PROJECT NUNBER
107493,08.02

BORING NUNBER
MW08-17B SHEET 2 OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RHCrTroutdale HM08 AlonS Sundial Road

ELEVATION ————————————————————
DR1LUNB NETHOD AND EQUIPMENT Foremost Drill DR24 Air Rotary
WATER LEVELS —————————————————————START 4~29~9B

-DRILLING CONTRACTOR Tacoma Pump S Drilling Co.

FTMTCU 5-3-98 -LOGGER K- GehweUer

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T

)

~"

3&0 —

-

40 Q —

-

46JO —

"*

SSJQ —

' :

SAMPLE

IN
TE

RV
AL

30.0

31.5

35.0

38.5

40.0

41.5

45.0

48.5

50.0

51.5

55.6

58.5

80.0

a

ûjtnQ- z
t-z

OL
UJ

Ot—
CJUJ
UJUJecu.

1.5

f.5

U

1.4

0.75

0.8

STANDARD
PENETRATION

RESULTS

8' -8' -81

(N)

25-50-25/1"
(75)

8-20-25
<45)

25-35-40
(75)

3-3-9
(12)

5-10-12
(22)

2-3-5
(8)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND, (SW). as above, except medium
dense to dense.

-

SAML (SW), as above, except medium
dense, no silt.

t

-

SAND. (SW), gray wet dense, line to
medium-grained, subrounded to
subangular. Becomes medium to fine-
grained Irom 41.7-42 feet bgs. Some red
sand grains observed.

SAND. (SW). gray. wet. very loose to
loose, medium to fine- grained, subrounded
to subangular, with some red sand grains.

-

SANTI, (SW), as above except loose.

.

SAML (SWX as above except very loose.

.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

"

-

-

-

Drier reports sand heaving into casing
at 40 feet bgs. water sample coBected
with s.s. bailer after blowing out hole at -
40 feet.
40 feet bgs water sample:

T=tl degrees C pH=8.39 cond=!30
F-=0.)5

~

•

"

.

*

™

.



PROJECT NUMBER
107493138.02

BORING NUMBER
NW08-I78

SHEET 3 OF 7

SOIL BORING LOB

i
i
i
i
i
i
i
i
i

Mgtals — RMC-TroutdatePROJECT
ELEVATION .
DRILLING METHOD AND EQUIPMENT Foreaost Drill DR24 Air Rotary

WATER LEVELS ___________________START 4~28"8B

HWOB Along Sundial Road

.ORILUNS CONTRACTOR Taeoraa Pimp S Drilling Co.

-FINISH 5-3-88 -LOGGER K. GehweHer

p

IB
II

BSD —

rna-

TSSI —

BOfl-

86LO —

-

5cc
UJ

60.0

8L5

65.0

88.5

70.0

71.5

75.0

78.5

80.0

81.5

85.0

83.5

90.0

SAMPLE

a

turn

t— z

cc

ot—otu
UJIUecu.

0.25

1.5

0.2

0.0

0.4

L5

STANDARD
PENETRATION

TEST
RESULTS

a* -e- -a1

(N)

l-l-l
(2)

2-2-2

2-2-2
(4)

1 for>8"

3-3-8
C83

10-25-25
J50)

SOIL DESCRFTION

SOD. NAME, USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAtiD. (SW3, as above, except greater
percentage of fine-grained-sand.

SAND. (SW), as above. ~"

SAND, (SW), as above.

-

No Sample

-

SAND, (SW), as above at 70 feet.

.

SAM! <SW), dark gray to bteck, wet,
raedkn dense, medium to fine- grained,
subrounded to subangular, trace mica

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Drier reports sand heaving at 80 ieet
bgs.

Driller reports significant volume of sand "
heaving into casing each time soil
samples are collected.

-

Samples sand-locked In casing.

-

80 Ieet bgs water sample:
T=I3 degrees C pH=7.35 cond=«420
F-=0.30.

~
f

i
i
i
i
i
i
i
i



I
PROJECT NUMBER
I07483D8.02

BORING NUMBER
MW08-I78

SHEET 4__OF 7

SOIL BORING LOG

I PROJECT Reynolds Metals — RMC-Troutdale Along Sundial Road

ELEVATION ________________
DRILLING METHOD AND EQUIPMENT Foremost Drill DR24 Air Rotary

WATER LEVELS ____________________START 4~2a~88

. DRBJJNS CONTRACTOR Tacoraa Pump S Drilling Co.

-FINISH 5-3-98 -LOGGER K. GehweBer

Iil5aw

-

WUJ

"

:
ma —

-

10ELO —

-

IKS

> -

-

-

SAMPLE

IN
TE

RV
AL

90.0

81.5

95.0

88.5

100.0

101.5

105.0

108.5

110.0

111.5

115.0

118.5

120.0

a

LUCD
O.Zj-rs

•

cc
UJ

ot-
OUJ
UJUJecu.

1.5

1.5

1.3

0.0

0.0
—

1.5

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

1-3-3
(8)

10-13-18
(31)

5-12-12
(24)

8-8-7
(13)

4-4-8
(10)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SANO. (SW), black, wet, very loose, coarse
to line grained, subrounded.

-

SMttL !SW), as above except raedlun
dense.

~

-

SANO. (SW), as above.
-

-

No Sample

'

No Sample

•

SAND, (SW), as above at 100 leet.
-
.

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Driller reports continuing difficulty with
heaving sands.

-

~

-

100 leet bgs water sample:
T=13 degrees C pH-8.58 condM40
F-=4.89

-

-

1)8 leet bgs water sample:
T»IO degrees C pH=8.73 cond-500
F-=0.3e

-

I
•1I
I



I

PROJECT NUMBER
10T493.D8.02

BORING NUMBER
MW08-I78

SHEET 5 OF 7

SOIL BORING LOG

Netais — RMC-TroutdatePROJECT
ELEVATION,
DRILLING METHOD AND ESUIPNENT Foremost DriH DR24 Air Rotary

WATER LEVELS _________________START 4r29~s

HWOB Along Sundlai Road

DRHLINB CONTRACTOR Tacoraa Pimp S Drgllng Co.

5-3-88 -LOGGER K- Gehweter

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

6cix<J

KUD-

OS-—

~

-

-

M5JB-

-

SAMPLE

IN
TE

RV
AL

120.0

121.5

125.0

1285

130.0

1315

135.0

1385

140.0

1415

145.0

1485

150.0

a

LLJQ3
Q-Z

t—'Z.

EC
HI

stzi
UJLU
ecu.

15

15

15

. A

0.75
—

15

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8"
(N)

3-8-8
(12)

3-8-12
(18)

6-8-12
(20)

1-1-9
(10)

50/5"

14-50/3"

SOIL DESCRIPTION

SOIL NAME, USeS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANDf (SW), dark gray to black, wet,
loose, with some small (less then
0.25-irtch) rounded to subanguiar gravel

SAML CSW], dark gray to black, wet, loose
to medium dense, medium to fine-grained.
subanguiar to subrounded, no gravel

SANO. (SW), as above with trace smalt ~"
(less than 0.25 inch), subrounded gravel

SAtJQ, SSW), as above except no gravel.

-

-

SAML (SW), as above.
~

SAML (SW), as above.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
"DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

~

-

"

i~

.

-

137 ieet bgs water sansple:
T=13.5 degrees C pHs7.01 cond»502
F-=0.2B .

Partial retrieval.
"

'

<J

I

I

I

I

I

I

1

I

I

I

I

I

I

I

'l

I



I
PROJECT NUMBER
107483.08.02

BORING NUMBER
MWOa-178

SHEET B OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale MW08 Along Sundial Road

ELEVATION DRILLING CONTRACTOR Taeoraa Pump S Drilling Co.

DRILLING METHOD AND EQUIPMENT Foremost Drill DR24 Air Rotary

WATER LEVELS START 4-28-88 -FINISH -LOGGER K. Gehweiler

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

~

__

-
-

-

BSfl —

into—

ITKfl —

-
.

SAMPLE

IN
TE

RV
AL

150.0

151.5

155.0

158.5

180.0

181.5

185.0

188.5

170.0

171.5

175.0

178.5

180.0

o

tuns
Q-Z

RE
CO

VE
RY

FE
ET

1.5

1.5

1.5

1.0

0.5

0.0

STANDARD
PENETRATION

RESULTS

8' -B* -8*
(N)

2-2-5
(7)

15-50/2"

15-25-50/8"

•

50/8"

50/5"

50/3"

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND, (SW). as above except no gravel.

•

SANH, (SW), as above except coarser
grain.

~
'-

-

SAND ulth GRAVEL, (SW), gray brown, wet, -*
medium dense, coarse sand, small gravel
(less than 0.25-inch), gravel subrounded.

primarily black and green.

SAND with GRAVEL. (SW). as above.

-

SAKin with RRAVFI . (SW). as above.

.

No Sample

"
•

•

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Gravel present in material being puraped
from borehole. Fine rounded gravel. 157
leet bgs water sample:
T=IL3 degrees C pH=8.5 cond=550
F-=O.I8

-

-

-

'

.

.

"

177 leet bgs water sample:

T=!2J degrees C pH-7.8 cond-850
F-=0.27 '



PROJECT NUMBER
107483.08.02

BORING NUMBER
MW08-I78

SHEET 7 OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdaie . I flfUTMM HW08 Along Sundial Road

ELEVATION ————————————————————
DRILLINS METHOD AND EQUIPMENT Foremost Drill DR24 Air Rotary

WATER LEVELS —————————————————————START ^~28~

-DRIUJNS CONTRACTOR Tacona Pump S Prilling Co.

.FINISH 5-3-88 -LOGGER K. GehweHer

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

sxuo —
"

JBSfl-

-

-

2000-

-

205JO-

SAMPLE

IN
TE

RV
AL

180.0

181.5

185.0

IB8.5

190.0

181.5

(S7.0

188.5

a
5g
UJffl&.2£
t-z

>-cc
UJ>
ot—oai
LULU
CCU-

1.2

l£

0.6

1̂

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -8'
(N)

50/4"

20-50/4"

25-25-25
(50)

12-25-25
(50)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SAMO with RRAVPI. (SW). gray brown, wet,
very dense, higher percentage of fine to
medium grained sand, slightly larger gravel
than sample at i?Q feet.

SAND with GRAVEL. (SW). as above.

STIT, !ML), medium gray, wet, very stiff.
homogeneous, with trace line grained
sand.

•

SAND, (SP), medium gray, wet, medium
___ dense. 187.0-187.5 feet fine grained.

ST!Tr (ML) as above at IBS feet, from
187.5-188.5,

:
•

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

_

.
,

.

~

Bottom of borehole 1S7 feet.
Spit-spooned to 188.5 feet.
187 feet bgs water sample:
T-13.3 degrees C pH=7.4 Cond-700
F— 0.25

"™"

*

i



DEPTH (FEET)
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i i
PROJECT NUMBER
OPE39293.B1.0!

WELL NUMBER
MW-07

i
SHEET ! OF t

PROJECT Reynolds Metals . I OHATTfiM North Parking Lot
MEASURING POINT ELEV (N6VD) 28-3§. -DRILLING CONTRACTOR Geo Tech-Mickey
DRILLING METHOD AND EQUIPMENT HSA 3 1/4" Augers Conterra 250
HATER LEVEL ELEV/DATE 13.J3 7-14-94

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG |

I

I

I

START 7-9-94 .FINISH 7-9-94 .LOGGER Hoffrnann

%±

%%
3:-<
H-U.
Q.£Etiir>atn

5.0 -

10.0 -

15.0 -

20.0 -

-

-

?ln

SAMPLE

IN
TE

RV
AL

2.5

4.0

5.0

6.5

7.5

9.0

10.0

lt.5

12.5

J4.0

15,0

16.5

17.5

19.0

20.0

21.5

22.5

24.0

>

a
§£
|1
*i-"Z.

S-l

S-2

S-3

S-4

5-5

S-6

S-7

5-8

5-9

>~
cc
OJ

5^
CJtU
UJLL1
£EU_

0.8

J.O

!.4

1.3

1.5

1.5

1.5

J.5

1.5

STANDARD
PENETRATIO

TEST
RESULTS

6' -8' -&'
(N)

9-9-6
(15)

4-6-H
(17)

5-9-9
(185

4-5-6
(US

2-2-6
(8)

2-3-5
(8}

4-3-3
(8)

2-2-6
C85

3-3-5
(8)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Asphalt

SILTY SANDY GRAVEL. GM. v. dk
brown, dry.

"^"SILTY SAND. SM. v. dk gravish
brown, UQYR 3/2), wet at bottom of
ss, medium. OVM=0.0. HCN=0.0.
Collect duplicate sample.

SILT W/SAND. ML. v. dk grayish
brown, HQYR 3/0, moist-wet in sand
stringers, medium, sand is fine, silt is
plastic. OVM=0.0, HCN=0.0.

SILTY SAND. SM. v. dk grayish
brown, {IOYR 3/25, v. st. moist sand
is fine, medium, mica flakes. •
OVM=0.0, HCN=0.0. •

SILTY SAND. SM. brown. HQYR 3/3).
moist, wet at bottom of ss, medium,
mica. OVM=0.0, HCN=0.0.

SILTY SAND. SM. brown. (IOYR 3/3!t
wet, loose, mica. OVM=0.0,
HCN=0.0.

SILTY SAND. SM. brown, mottled with
brown gray reduced areas, wet,
loose. OVM=0.0, HCN=0.0.

SILT W/SAND. ML. dk. grayish brown.
(10YR 3/2), wet, firm, mottled gray.

-10% Fe-oxide staining. OVM=0.0,
HCN=0.0.

SILT. ML, mottled gray and rust
(Fe-oxide}, wet, firm, interbedded

with thin layers of fine stity sand and
sandy silt, silt is stiff. OVM=0.0,
HCN=0.0.
SANDY SILT. ML. mottled as above. '
wet, firm, sand is fine.

BOH=25'

c
™
a.
cc

C/l<-tja>tnu
30

;PH

GM

S»

ML

SM

ML_

-

WELL COMPLETION DIAGRAM

Ti-SC
-I !a. tia c

c ""
2 —
uo—1

=

a
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PROJECT NUMBER
OPE39293.Bi.01

WELL- NUMBER
MW-°8 SHEET 1 OF I

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

MetatsPROJECT

MEASURING POINT ELEV (NGVD) 25-32

.i npATTHM Near Columbia River by Outlet of Company Lake

.DRILLING CONTRACTOR GeoTech-Mickey

DRILLING METHOD AND EQUIPMENT HSA 8 1/4" Augers Canterra 250

WATER LEVEL ELEV/DATE i7-24 7-12-94 START 7-7-94 .FINISH 7-7-94 .LOGGER Heidi Hoffreann

—J' —

K
t— U-
Q-DC

Ot/3

5.0 -

!0.0 -

15.0 -

20.0 -

25.0-

t™ ———— —— .

SAMPLE ,

IN
TE

RV
AL

2.5

4.0

5.0

6.5

7.5

9.0

10.0

11.5

12.5

14.0

15.0

16.5

17.5

I&.O

20.0

21.5

22.5

24.0

25.0

26.5

— — — . —

o

mco
>-Z3

S-l

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-IO

cc
LU

O>-
CJUJLUUJ

1.5

1.5

1.2

1.3

1.3

1.3.

1.2

-1.2

1.2

1.1

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6'
(N)

Spoon broke

7-8-12
(20)

7-6-9
(15)

4-5-5-no)

5-7-8
(15)

6-6-14
(20).

5-6-6
(12)

4-6-5
, £11)

5-5-6
(11)

7-7-.14
(21)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

5TLTY SAND. SM, dk brown. HOYR
3/3), v. si. moist. OVM=O.Q.

SILTY SAND. SM, dk brown, (IOYR
3/3), si. moist, medium.
At 6.2':SANXL SP. salt S pepper, si.
moist, medium-coarse sand.
OVM=0.0.
iiANIL SP, salt S pepper, v. si.
moist, medium-coarse, medium.
OVM=0.0.

SAND. SP, salt S pepper w/red. v.
si. moist, loose. OVM=0.0.

SAND. SP, salt S pepper, moist-wet,
medium, 6" of SM/ML, dk brown.

. UOYR 4/3), wet. OVM-0.0.

SAND. SP, salt S pepper, wet,
medium, -5% silt. OVM=Q.O. •

SAND. SP, salt S pepper/wet,
medium, medium-coarse, loose.
OVM=0.0.

SAND. SP, same as above.
OVM=0.0.

SAND. SP. same as above. OVM=1.I.

SAND. SP. salt S pepper, wet.
medium, -5% subrqunded pebbles.
OVM=0.0.

BOH=28'

c

a.
5

CJ(/cnu

SM

SP

;M/M

•

SP.

-

-

WELL COMPLETION DIAGRAM
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PROJECT NUMBER
(07.483.08.02

BORING NUMBER
MW08-I2T

SHEET f OF 5

SOIL BORING LOB

I
I
I
1
i
i
i
i
i

— RMC-TroutdatePROJECT
ELEVATION.
DRILUNB METHOD AND EQUIPMENT Cable Tool_____________
WATER LEVELS ——————————————:—————— START S-2T-8B

NnOS

DRUUNS CONTRACTOR Tacona Pump S Drilling Co.

-FINISH -LOGGER K. Gehweiier

*P
_i~—

BUi

E.O

Wfl —

200-

25J3 —

-

_i
cc
LU
H-
Z

25.0

28.5

SAMPLE

a
"*^ li 1
LU fT?

H-Z

tr

om
UJUlecu.

IB

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

34-84-82
(148)

SOIL DESCRIPTION

SOIL NAME, USCS GROW SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-!.0 feet bgs: Rock f 11! for drill pad
crushed basalt.

'""SAND with STLT. (SW-SMl brown, wet.
loose, fine to medium grained sand.

SAML . CSW), brown, wet, loose, fine to ~
medium grained.

SANH (SW), as above. ~

SAKP. JSW), as above, with red and gray ~
volcantes front Sandy Biver Basins, fine to
coarse grained sand.

SAML (SW), as above with chunk of wood,
dense, gray.

.

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

'

8 feet bgs water sample: T=l7.i degrees
C pH=6.74 cond=200 F-=.3iB

25 feet bgs water sample: H
T-20 degrees C pH<=8.7 cond=600 •
F— 4,08 - ^
High blow counts due to heaving sands. .

i
i

i
i
i
i
i
i



PROJECT NUMBER
I07493JD8.02

BORING NUMBER
MW08-I27

SHEET 2 OF S

SOIL BORING LOG

Reynolds Metals — RMC-Troutdale LOCATION NW08 _
ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tgo1—————————————
WATER LEVELS ____________________ START S-27-8B

. DRILLING CONTRACTOR Tacoraa Pump S Drilling Co.

. FINISH Il!2l£L LOGGER X. Gehweller

DE
PT

H 
BE

LO
M

SU
RF

AC
E 

(F
T
)

-

380-

:
40JO-

-

45JO —

-

_

SLO-

66JO-

SAMPLE

IN
TE

RV
AL

45.0

48.5

o
^Saim
O.Z>-r>1—2:

>-
er
ill
§•-
CJUJ
LULU
CCLu

1.5

-

STANDARD
PENETRATION

TEST
RESULTS

8' -6' -8"
{N)

2-10-50
J80)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SAND with GRAVEL. (SW). as above except
line gravel {up to 3/4 Inch across), "*
subrounded to angular, (gravel IO-15X).

SAjCI with GRAVEL. (SW), as above. ~
Wood fragments at 38 feet bgs. Becoming
coarser, gravel up to 1.5-inches across.

SAND. (SW), as above with a trace of fine ~
gravel, no wood fragments.

-

SAjffl, {SW), gray, wet, raedtun dense to ~"
dense, fine to coarse grained, sand with
trace of fine (1/4 Inch) gravel, micaceous.

;
SAMP, {SW). as above. ~

SAtjQ, <SW). as above. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Heaving sands.

_

.

-

.

•

Heaving sands.
45 feet bgs water sample:
T=24.3 degrees C pH«8 .88 cond=«730
F—1.30

-

StB! heaving. ~



ggggg.

~*
PROJECT NUMBER BORING NUMBER
107483.08.02 MWOB-127 CHFFT

SOIL BORING LOG

PROJECT Reyno|ds Metals — RMC-Troutdale j n^rrnw MW08
ELEVATION nnti i TNR roMTBifrroia Tacoma Pump S Drilling Co.

DRILLlNe METHOH A"n PnUTPMFWT Cable ToQl

yiTPHlPVFlS STiBT 8-27-88 PTMTRH 7HO-88 , nRRPB K. SehweBer

i
_,'

11
1
M

*Fofe
£H
IIuiSa fa

Bfifl —

TOUB-

w-

80J-

-

K0-

_

_*
•<

&
UJ

i

85.0

88J

84.0

85.5

SAMPLE

a
ia:
^Ui
UJCD
Q-Z>-r>
1— Z

£
•>•
8ujtutuecu.

u

0.2

STANDARD
TCNETRATION

TEST
RESULTS

8' -8* -8'
(N)

27-35-38
(73)

75/2^"

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OH CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAMP, (SW), as above.

SAND. (SW), as above, except dense,
trace fine to coarse 0 Inch) rounded
graveL

SAND, CSW), as above. ~

SAbB, (SW. as above. ~

At 78 feet start seeing increased
percentage of coarse rounded gravel (up
to 2 inches). —

SILT. JML), gray, wet, ffrra, with rounded to
subanguiar fhe gravel (up to I inch).

SILTY SRAVFL, (6M), wet, very dense.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

-

85 feet bgs water sample:

T=20.l degrees C pH=7.28 cond=750
F-=0,35

Harder balling from 78 feet on.

-

Contact with hard gravel at 84 feet.

85 feet bgs water sample: ~
t»ia2 degrees C pH-7.37 cond=800 •
F-*0^4 J



PROJECT NUMBER
107493.08.02

BORING NUMBER
MW08-I27

SHEET A OF 5

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdate

ELEVATION.
_____________ LOCATION HH08

t-tVAiiuw _________—————_—_—DRILUNS CONTRACTOR Tacoma Pump S Drilling Co.
DRILLING METHOD AND EQUIPMENT Cable Tool—

MATER LEVELS. B-27-9B .FINISH 7-'°-9B . LOGGER K. Gehweiler

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

~

.

-

ma-

ma-

ma-
-

_

ittu-
-
-

KB -

;

SAMPLE

IN
TE

RV
AL

94.5

88.0

H5.0

118.5

n
5fiujcn
£§>— z RE

CO
VE

RY
FE

ET

0.25

—

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

50/2"

50/0"

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANDY GRAVEL. (GW), gray-green, wet.
dense, 20 percent fine to coarse sand.
coarse gravel, rounded to angular up to 1
1/2 inches, evidence of cementing more
obvious at 91-92 leet. Can smell
napthalene In air at top ol cyclone (22
ppm) but not at bottom ol cyclone where
collect soil Napthalene being volatized.

SANDY GRAVEL. (GW). as above. ~

SANDY GRAVFI . (GW), as above. ~

SANDY GRAVEL. (GW), as above, larger ~~
(up to 2 Inches) rounded gravel, smaller

broken angular pieces ol gravel, medium to
coarse sand, greater than or equal to 15
percent sand.

SAMMY RRAVFI (GW), as above. -
-

-

-

No sample recovery with 3 inch spoon.
Try driving 2 Inch spoon. No recovery.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

22 ppm FID at top ol cyclone.

.

93 feet bgs water sample:
T=I4.2 degrees C pH=7.SI cond=)50

-. F-=0;48
boll sample at 84.5 mostly gravel (up to"~
1 !/2 inches) with some cementation.
Strong napthalene odor. Could only fill -
(1) 8 ounce Jar.

-

-

•

;
110 feet bgs water sample: ~
T=I5.3 degrees C pH=7.75 cond=!40
F— 0.51

-

-



I
PROJECT NUMBER
107-483.08.02

BORING NUMBER
MW08-I27

SHEET 5 OF 5

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale .LOCATION HM08

ELEVATION ————————————————————
DRILLING METHOD AND EQUIPMENT Cable TOQ|———————.—————
WATER LEVELS ________________START 0-27-88

. DRILLING CONTRACTOR Tacoroa Pump £ Drffling Ca

-FINISH 7-10-98 -LOGGER K. GehweBer

*p
_J~*

?=•*»»li

aw

t&Q-

SUJ-

-

OSfl-

HX0-

cc
UJ

2

134.0

1355

SAMPLE

D
ftt
IU03
Q-2T

(— Z

Oi—
CJUJ
LULU
ecu.

t AK

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8* -0'
CN)

25-45-50/4"

SOIL DESCRIPTION

SOIL NAME, USDS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANDY KBAVFL. {SWJ, 3S above.

Becoming finer at !22 feet bgs.

SANDY GRAVEL (BW). as above except ~
very fine sand, some sBt.

.
At 127.4 feet bgs SILT with SAND. (MH),
gray, wet, firm, more fine gravel than sand,
sand Is coarse, sand and gravel are
subangular to rounded. Silt becomes tess
gravelly with depth.

-

SILT, {NHJ, gray, dry, very hard, no odor.
* —

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

125 feet bgs water sample: ~~

T=t5,2 degrees C pH=7.78 cond=220
F-=0.35

1
Producing less water at top of silt
layer. Lift up casing a little to get -J
water sample at top of silt. \
Water smells like napttialene. Strong 1
odor from top of cyclone. Driller reports]
sheen on water. Water drys up at 131
feet bgs.

-

—

-



PROJECT NUMBER
107493.Da.02

BORING NUMBER
MW08-I27 SHEET OF

WELL COMPLETION LOG

Reynolds Metals — RMC-Troutdate i nr^TrriM
ELEVATION ————————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool———————.———x_
WATER LEVELS ————————————————————START a~27~9B

.DRILLING CONTRACTOR Tacoma Punp S Drillnq Co.

7-10-88 LOGGER K-

0 -

_
10 -

~

_

-
20 -

.

30 -
_

40 -
.
-

Si -

•
~

— 80 -
UJ
UJ
u_

Era •:
CD

_

80 -
~
~_
-

. 90 -

.

100 -
_

"

no -

-
120 -

-
130 -

-

6BOUM5 SURFACE r-TL

" 1a-
CJ
e»
^

c»
€s
S

ro>r-a

2r
g
o>

cr
£

•o

J .

oE
§|-^

"= ? "~ " ^
| e g Y

" ^ ~J
JL.

7
/
/
/
/
/
/
/
/
/
/
7*
/
/
/
/
/
/
/
/
/
/
/
/
/
/
4
/
/
/
/
/
/
/
/
/
/
/
/
/
/
JC

•

.

=

~
w

—
~"

•***•

7
/
/
i/
/
/
/
/
/
/
/
/
Y
/
/
/
/
/
/
yS
/
/
/
/
/
X
/
^
/
/
/
/
/
/
/
/
/
/
/
/
/
/

25-

.

.

Q$$se<

> '

l-i
•3 o>
w "*

f 5
o> °•s
a
&

~o

"§

titif 3
*» ea °-

;*

e;8 ' •
B
•9

sf
^•i-o
M o J

s s -g siff!
•ol S-^ •§ § IF

Jlil"— . <S S £5 Q.
E-l

See Boring Log
For Drilling Details



e g e e s
1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 • 1 1 1 1

CD CD PP P J"fc» 'o w o £> o
„,„„,,. „ . „ , , . , „ , , ,,. , . „ „ ., . , _ , . , „ , „ , „ „ ,,.„„ . , , , . ,_,._..,„,,. , .„ „_,.._,,„..„,. ,.,.,J., „„ , . , , , . , „ , ,„, . . .„ , „„.__„._.._..,.,..,„_.,.,„....,

P i O r -
£ ' 01 0

"V *- *. '
IS si i?O w oo

dd £/) p) - ' E^ fn f^ X> -••. J* 1 cr /) OO
QirSP* V* P* P* P* ^enKilX **• 2 'a<E E fii E tS axfiiiSz 8 r*nxoH p p P P 5'^'oiS ™ ^^
<D-O~ .-. -, -N -~ i^o|_« aio

IP S S S ? l|!i|! i!
S|B B- 8 8S S |5J!J3 W
a|& 8- & • 8- £ aSnte- 3
9 l s 8 - 8 8 S S™£ij§g »"-a2 i» P JD fp ffsC!."J • a
|!l M|?? ?
g°« |^«rS& aSS? SP«J"« i
olsa. ^Ss.1 ^ "^0)9 2™ 5=1 (D 0)
<&» S-r-sri g a
F 8 lop)! f-tf ^8&! g;

<D o'

L

-n r l ' F ' ' ' 1 ' ' 1 I f ' H ! ' 1 f 1 ' t ' f II ' 4 ' '

0-107- o WTI^ M « w « o o a83si ggj" » - s j s 8 1?S»!4|El "f §; f *sp. rfi r }s !i
i«» S 1 I f »os ioffoT - S T " " « ; § » ^ g ;

Ipi 111 t |i s I"1^3 ™ .A I •" So 4? o
3 -* *r "~" f) -h*. S*-, »-

§2iS f S " I *| 1
«n M'*' < 2 — • fffD <"

i-« o 1 « ^ r
*|T' 8 J ' t Sri?a" 'go o M a

«!". 1 i ^

DEPTH BELOW
SURFACE (FT)

INTERVAL

TYPE AND
NUMBER

RECOVERY
FEET

en>
^
m

? SHfei? piti -j H-ni
• w goz

z o z w
B 33 0 O
*£• -̂  frH ^Hrn Q w r-
gi£g
ilgl"Siso -t o-< m tn

8 "§
P & §
"5S?d ̂Sail
S3r

-Sg8
§5-< i"

H a om 2 rn
53 P 3Sc^
>i$
°?2
Z Pi Ww 3 a
gsl
S W a
g^B
H P

5 stt c7
o ™2 5

-4rn

enop
SenoR

IPTIO
N

O

m
tn

1ffl30LEVELS

1

2!
CO
CD

3iX
r
CO1oo
CO

, 
, LOGGER

ĥ
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PROJECT NUMBER
107493-08.02

BORING NUMBER
MW08-IB9 SHEET 2 OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale -LOCATION^08

-DRILLING CONTRACTOR Tacoma Pump S Drilling Co.ELEVATION ————————————————————
DRILLING METHOD AND EQUIPMENT B" Cabletool to 85 ft. 8" air rotary to 200 ft________________________

WATER LEVELS ________________START 5~'~9B_______FINISH 5-9-8S______ LOGGER Ivan Gal1

r^>§£aw
x<£iUJSaco

3&0-

40JO-

mw

sun-

DC A

;

$cc
LU
t-

4B.O

47.0

48.0

48.0

55.0

58.0

SAMPLE

0

•<uj
HJCO
CL. Z>-z>t--z.

EC

SH-
CJUJ
LUlU
ecu.

1.0

1,0

-

0.9

STANDARD
PENETRATION

RESULTS

8' -B' -6'
(N)

2-2-2
(4)

4-IM2
(23)

1-1-2
(3)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SANO. (SW), with gravel, as above. ~

SAND, {SW3, dark yellowish brown {10 yr ~
4/2), wet, loose, fine-to medium grained,
poorly rounded.
STITYJ5ANIT, (SM), dark yeHnwlsh bmwn
(10 yr 4/2). I5-20X silt, with SJLX (ML),
dark gray (N3), layer 8-Inch thick, IOX
organic fragments (plant/wood debris) at
45 feet bgs.

48 feet: SAML (SW). dark gray. (N3). wet, '
very loose, fine-medium grained.
47 feet: SAND. (SW), as above except
loose. _

SAML (SW), as above, except very loose,
with STLT. (ML), layers 1-2 Inches thick,
dark gray SN3), wet, very soft.

SAND. (SW), dark yelowlsh brown {10 yr
4/2), wet, loose, fine-to coarse-grained,
poorly rounded.

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Add 5 gallons water.

Add 15 gallons water heaving sand In ~
casing; sample from strainer.

Wood fragments 0.2-inch diameter. ~

-

No heaving sand In casing: Driller reports
higher perneabMty.
48 feet bgs water sample:
T=I8.0 degrees C pH-7.0 cond=800
F—0.4

DrIHer add 10 gallons of water. ~~
Baling silt fragments with sand; wood
fragments «IX)

Driller reports no heaving sand In casing
(55 feet).

58 feet: DrBter reports 15 .feet heaving
sand In casing.
58 feet bgs water sample:
T=1L3 degrees C pH-8.77 cond=520
F— 0.34



I
PROJECT NUMBER
107483X18.02

BORING NUMBER
MW08-I88

SOIL BORING LOG 3I
PROJECT Reynolds Metals — RMC-Troutdaie -LOCATION NmB

ELEVATION. CONTRACTOR Tacona Pump S Drilling Co.
DRXLUNS METHOD AND EQUIPMENT B" Cabletooi to 85 ft. 8" air rotary to 200 ft

WATER LEVELS ———————————————————— START s~l~96——————— 5-9-98 Ivan Gall

p

is
h~lt

UJ"?a en

850-

700-

_

-

800-

-

-

flEO-

;
-

CC
UJ

Z

SAMPLE

a
§CE

UJturn
£5
I-Z

a:

SlU
UJUJecu.

STANDARD
PENETRATION

TEST
RESULTS

8* -8' -6'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND, (SW) as above.

SAND. (SW). as above, with trace gravel ~
$to 0,5-inch; 2X).

SAND, <SW). as above, no gravel. ~

SAML CSW), as above. ~
r

-

SAM1 (SW), as above with pebbles to 81 ~
feet.
SILi (ML), olive gray {5 y 4/t), wet. ffrra,
trace wood fragments.

SILTY. GRAVEL. {GMJ. olive gray {5 y 4/1),
wet, dense, slit approximately 20X, gravel
to 2-hches {basalt).

—

~

STI TY GRAVEL, {GM5, as above.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller reports 8 feet heaving sand In
casing - sample collected from bailer
with strainer.

Sample frora strainer. ~

j

1
Sample from strainer driller reports
heaving sand in casing.

75 feet bgs water sample: ~

T=IL2 degrees C,pH=8.8 cond=580
Sample from strainer drier reports 20 -
feet of heaving sand in casino bailing
out pebbles f<IX) S slit fragments

Sample fron strainer - drtter reports ~
slower casing advance at 83 feet bgs.

Note: Drilling with cabietool ends at 85
feet - not a permeable zone- air rotary .
on 5-8-88,

-

85 feet bgs water sample: ~~j
T=IL4 degrees C pH=8 J8 cond=370 1
F— 0.41 I

-



PROJECT NUMBER
I07483HB.02

BORING NUMBER
MW08-IB8

SHEET 4 OF 7.

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale -LOCATION MW08

-DRUUNS CONTRACTOR Tacoraa Pump S Drilling Co.ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT 8" Cabletool to 85 ft, 6" air rotary to 200 ft____________________

WATER LEVELS ____________________START 5~'~88_______ FINISH 5~a~98______LOGGER Ivan Ga"

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

-

86U-

KBJO-

;

J06LO-

1JOJO-

~

-

nso-

-

SAMPLE

IN
TE

RV
AL a

§cc^•iumoo
£5
(-Z RE

CO
VE

RY
FE

ET

—

STANDARD
PENETRATION

TEST
RESULTS

Q. _B- -a-
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

ERAVFI , (GW), olive black (5 y 2/1), wet.
dense, partially cemented, cement tan,
gravel moderately wefl rounded, primarily

GRAVEL. (GW), as above. . ~

ERAVFI , (GW), as above. ~

GRAVEL. (GW), as above. ~

RRAVFI. (GW). as above. ~

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Samples collected In strainer. Driller
reports increased permeability percent '
of cement varies higher permeability
corresponds to less cement.

Sample collected in strainer cement ~~
visible on gravel.

100 feet bgs water sample: ~

T=I2.2 degrees C pH=-7.30 cond=IIO
F-=0.39

102 feet: Cement color change to light
gray - 103 feet: Cement tan. Formation
producing constant water less than 20 - -
gpra.

110 feet bgs water sample: ~
T=1L8 degrees C pH=7.8l cond=IIO
F-=0.3B

Formation producing approximately 35
gpra.

-
.
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PROJECT NUMBER BORING NUMBER
,07483.08.02 MW08-I88 SHEET g QF ? -

SOIL BORING LOG

nort ier»r Reynolds Metals — RMC-Troutdate t nr-iTTnw MW08

ELEVATION HfOLLINS CONTRACTOR Taeoraa Pump S Drilling Co.
DRHI™* wrTHnn *wn pairpwwrr 8" Cabletool to 85 ft, 8" air rotary to 200 ft
WATER i PWPI fi START 5-1-88 FTNTSH 5-8-88 , ORRFB Ivan Gall

Ifl
1
«•

*P
-j1—

aw

12&0-

mo-

QSfl-

MOO-

-

MEfl-

-

^
crtu
i

SAMPLE

a
i<=UJujtn

EC

>•
C^ t1^
UJ t1 *

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

BRAVER CGW), as above.

EBAJffiL (GW), as abova ~

SILT, (ML), dark yellowish brown (10 yr ~
4/2), wet, firm.

SBAJ£L (GW), same as at 125 feet.

J38-I37 feet SAML (SW), olive gray {5y
3/2), wet, dense, partially cemented, 15s
graveL
137: GBAVgl. (GW), olive black (5y 2/1).
wet. dense, cement light olive brown (5y
5/8) gravel moderately well rounded.

-

.

RRAWL, (GW), as above, cement dark
yelowfsh orange {10 yr 8/8).

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Sample from cyclone into strainer.

!22 feet bgs water sample:

T=i!.7 degrees C pH=7.82 cond=!40
F-=0.3B

125 feet: Driller reports decreased ~
permeability.

'
No water discharging from cyclone. ~~

138 feet bgs water sample:
T=t2.5 degrees C pH-7.38 cond=2!2
F-- 0^5
Driller reports higher permeability.

DriBer reports approximately 80 gpm-
from cyclone.
142 ieet bgs water sample:

T»!£2 degrees C pH»7.88 cond«=2!2

}
-

1

I

I
I
I
1
1
I



PROJECT NUMBER
107483XIB.02

BORING NUMBER
MW08-188

SHEET 8 OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RHC-Troutdale .LOCATION MWOS

ELEVATION. . DRILLING CONTRACTOR Tacoma Pump S Drilling Co.
DRILLING METHOD AND EQUIPMENT 8" Cabletooi to 85 It. 8" air rotary to 200 ft

WATER LEVELS. -START 5-I-8B -FINISH 5-9-9S .LOGGER Ivan Gall

•rP

mW

a to

-

KJB-

-

WJtfl-

-

»-
-

I7OO-

-

ITEfl-

_j
CC
IU

SAMPLE

a

aim

1-2

cc

SlU
UJUJecu.

.

STANDARD
PENETRATION

1 to I
RESULTS

8' -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY '
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

GRAVFI, (GW), as above, cement dusky
yeBow green (5gy 5/2), some sBt.

GRAVEL. (GW), as above, greenish black ~
(5gy 2/1).

-

SANQ, (SW), dusky yellowish green (lOgy
3/2), wet, loose, fine to very
coarse-grained, poorly rounded, trace
pebbles.

GRAVFL. (GW). as above, weakly
cemented, 5X silt. Weathered basalt, very
dusky red purple (5rp 2/2), very dense.

-

-

-

Weathered basalt, very dusky red purple
C5rp 2/2), very dense.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller reports lower perraeabllty. Water
is very sllty.

Driller reports harder drilling. ~

155 feet bgs water sample:
T=14.0 degrees C pH-8.23 cond-240
F-=0-28

Driller reports sand heaving into casing ~
and high permeability 80 gpra from
cyclone.

182 feet bgs water sample:
T=12.7 degrees C pH=8.42 cond=250
F-=0.25

Lower permeability reported '
(approximately 30 gpm).

187 teet: 5 percent sand, 5 percent silt. "

-

Driller reports very low permeability (no
water), hard drllBng, sample from strainer
and cyclone.

-



I
PROJECT NUMBER
107483,08.02

BORING NU»ER

SOIL BORING LOG $
PROJECT Reynolds Metals — RNC-Troutdale

ELEVATION. .DR1LUNS CONTRACTOR Taeoma Purap S Drilling Co.
DRB.UNG METHOD AND EQU1PNENT 8" Cabletooi to 85 ft. 6" air rotary to 200 ft

WATER LEVELS. .START 5~1'38 5-8-98 Ivan Gall

u.
m

1
E3OJ

-

«UJ-

-

-

SSfl-

2QIL0—

~j

Ut

5

SAMPLE

a

turn

CC
UJ

S*-oiu
ecu.

STANDARD
PENETRATION

TEST
RESULTS

8' -8* -B1

(N)

•

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Weathered basalt, as above.

Weathered basalt, as above, color now
grayish purple (5p 4/2).

-

188 feet: basalt, grayish black (N2), wet,
very dense.

-

200 feet total depth bgs.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

j
J
J

183-190 feet bgs water sample: ~

T=)4.0 degrees C pH=8.47 cond=280
F-=O.I8

Driller reports harder drilling - low ~
permeability (i-3 gpn).
183.0-200 feet bgs water sample:

T-14.0 degrees C pH-8.37 cond=280
F— 0.18

Total depth = 200 feet bgs.

•!



PROJECT NUMBER
107493.08.02

BORING NUMBER
MW08-IB9_____ SHEET I OF 1

WELL COMPLETION LOG

Metals — RMC-Troutdate LOCATION MWOS

.DRILLING CONTRACTOR Tacona Pump S DrBIIng Co.
PROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT 8" Cabletool to 85 tt. 8" air rotary to 200 ft__________

WATER LEVELS ____________________START 5~22~88——————FINISH 5"23"98 -LOGGER Ivan Gall
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PROJECT NUMBER

OPE39293.Bt.01

MONITORING WELL

pomPPT RMC Troutdaie

HELL NUMBER

MW-09 SHEET I OF t ^H

GEOLOGIC AND CONSTRUCTION LOG

1 nnATinw N. Landfill

MEASURING POINT El EV (NRVO) 29-27 DRILLING CONTRACTOR GeoTech Exploration
DRILLING MFTHnn ihin FnilTPMFNT 6 3/4" ID HSA

WATER LEVEL PLpw/niTP START 8/4/94 8:30 AM _FTNT?;H ?!- • - inssFR Phil Brown

I
I

,|£

n. cc
LU •=>
0 U)

5.0 -

10.0 —

IS.O -

20.0 -

25.0-

30.0-

" i I...

SAMPLE

_i<>cr
UJ»—
•z

2,5

5.0

7.5

10.0

S2.5

15.0

17.5

20.0

22.5

25.0

27.5

•

o

UJ CD
a. :s
>- =>
1— z

>-a:
UJ>
O H-
CJ UJ
lit til
cc u.

-

STANDARD
PENETRATIO

TEST
RESULTS

6' -6' -6*
(N)

5-6-7
(13)

5-10- K)
(20)

4-5-7
(12)

8-12-10
(22)

4-6-8
(14)

9-9-8
(17)

6-8-9
(17)

3-6-7
(13)

4-9-1!
(20)

3-4-5
£9)

•

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANDY SILT W/GRAVEL. SM. loarav.
5% gravel to 1" angular, basaltic, dry,
It. gray/brown, firm.

SILTY SAND. SM. It. brown, damo.
medium fine, some minor coarse salt
and pepper sand.

As above 6"; then coarser to med.
Less silt, SM/SP. mottled reduction
at base, some clay nodules 15%).

4" SM as above, then SAND. SP.
medium. It. brown, damp, loose.

4" SM, brown/gray, mottled, damp
firm. Then SAMCL SP, salt S pepper,
s. moist, medium-coarse, loose.

As above: moist to we!.

SAND. SP, darker, coarser salt and
pepper, more angular. Columbia River
sand (?), v. moist.

As above. Wet at base, minor fine
layer at 19,5'.

As above, wet.

As above. 0.5" silt layer at 24', red
staining below silt.

As above. Sitty clay layer-1.5'
thick.

SP as above. 6" recovery.

i

cc
trt o
o (rtn u
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SP-

-

-
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PROJECT NUMBER

OPg39293.B1.0t

WELL NUMBER

MH-tO______ SHEET I OF I

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT RMC Troutdale Tank Area

MEASURING POINT ELEV (NGVD) 30-28 . DRILLING CONTRACTOR GeoTech Exploration

DRILLING METHOD AND EQUIPMENT 6 3/4" IP HSA

WATER LEVEL ELEV/DATE . -START 8/5/94 8:30 AM PTNTc;n -LOGGER Phil Brown

st_J

X.-*
)— U.a. a:LU r>a en

5.0 —

10.0 -

15.0 -

20.0 -

5C ft

-

SAMPLE

IN
TE

RV
AL

2.5

5.0

7.5

10.0

12.5

55.0

17.5

20.0

22.5

25.0

27.5

•* UJ
HI 03
a. S
>• =>i— -z. RE

CO
VE

RY
FE

ET

-

STANDARD
PENETRATION

TEST
RESULTS

8 —6* —6*
(N)

5-5-5
(10)

3-7-5
(12)

4-3-3
(6)

1-3-2
(5)

1-1-1
(3)

1-1-2

0-0T2
(2)

0-0-3
(3)

1-2-3
(5)

1-2-4
(6)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

Silty loam gray, dry, firm, roots and
organic matter.

SILT W/5AND. ML, brown w/gray
mottling, dry to damp, medium, roots,
30-40% very fine sand.

SAND. SP. brown w/gray mottling,
damp, loose, very fine, 30% si!t.

SILT H/SAND. ML. brown w/gray
mottling, moist, medium, increasing
fine and plastic at 9'.

SILT. ML. brown, moist to wet,
medium, plastic, 10% very fine sand.
10% CL.

Same as above, wet. plastic, 10-20%
CL.

SILT, ML, as above, grayer. <5%
sand, 10% clay.

SILL ML. as above, some
macro-poresv very wet.

SILT. ML, as above.

SILL ML. as above, gray w/brown
mottling, 20% v. fine sand.

SILL\ ML, grading to sand (SP) at
base, gray, wet, loose, sand very
fine, 20% silt.

o
c
ccin cj

o en
en ui
z> o
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ML
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ML.

-

SP-

WELL COMPLETION DIAGRAM
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PROJECT NUMBER
IQ7493.Dg.Qg

BORING NUMBER

MKIO-09Q_____ SHEET I OF 4

SOIL BORING LOB

PROJECT Rsynolds Metals — RHC-Troutdate . LOCATION Between Scrapyard and Dike

ELEVATION. . DRILLING CONTRACTOR Tacoma Pump S Drllllnq Company
DRILLING METHOD AND EQUIPMENT Cable Tool; B" ID Steet Casing

WATER LEVELS ————————————————————START Jl!P_rg!L .FINISH 9-'2-98 -LOGGER Ivan Gal!

acP
0 Jfc

%\B
*£a. 5
uj 15n co

SLO -

ftO -

KO -

200 —

2S0-

-

_j•<
Sat
z>— «

10.0

11.5

20.0

215

30.0

SAMPLE

1-<• B
UJ OJa- z:
>- Z3
1— Z

>-cc

1C
UJ UJa- u.

1̂

Jj5

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

1-1-1
(2)

l-t-l
(2)

SOB. DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

STJT. (ML), dark yellowish brown {10 yr ~l
4/2) with orange mottling, damp, very soft,
trace of very Tine-grained sand.

SILL (ML), as above.

-

SAML with sit. {SW-SM), dark greenish
gray (5 yr 4/10, wet, loose, very
fine-grained, 15X sit

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller adds 5 gallons of water. ~

-

-

.

-



PROJECT NUMBER
107493.06.02

BORING NUMBER
MWto-oao SHEET 2 OF 4

SOIL BORING LOG

Metals — RMC-TroutdalePROJECT
ELEVATION,
DRILLING METHOD AND EQUIPMENT Cable Tool; 8" ID Steel Casing

WATER LEVELS ————————————————————START 9~IO"9B

Between Scrapyard and Dike
-DRILLING CONTRACTOR Tacoroa Pump S Drilllna Company

.FINISH i OBRFH Ivan Gall

3cP

i«x<

atn

-

3&0-

-:
-

«JO-

65JO-

_J

cr
*—

•5
30.0

31.5

40.0

41.5

50.0

51.5

80.0

SAMPLE

a

t—z
OH!
LUUJ
ecu.

1.4

1.4

1.5

STANDARD
PENETRATION

t CLd I
RESULTS

8' -81 -8'
(N)

5-8-13
(22)

8-3-13
(22)

3-10-10
(20)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANfl. (SW). grayish black <N2), wet,
loose, line-coarse-grained, moderately
flakes.

SAML (SW), as above, except silt and
organic rich layer 1-inch thick at 4t feet
bgs.

SANH. (SW), as above, except ~*
flne-n.edluni-grained.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

30 feet bgs water sample:
T=I8.5 degrees C pH=8.88 cond=IBO
F— NA

, _ . . - . -

Driller adds 10 gallons of water. ~

50 feel: bgs water sample:
T*19.3 degrees C pH-7.01 cond=2IO
i — i^/v

DrlSer adds 15 gaSons c1, water. ~~

r

.4

I
•1I



I
PROJECT NUMBER
107483.06.02

BORING NUMBER
MWIC-090

SOIL BORING LOG I
IPROJECT Reynolds Metals — RMC-Troutdale Between Scrapyard and Dike

ELEVATION ———————————————————
DRILLINS METHOD AND EQUIPMENT Cable Toot 8" ID Steel Casing

WATER LEVELS _________________ START 8~i0"88

. DRILLING CONTRACTOR .Tacoi»a pumP s OMtoQ Company

FTNWH 8-i2-88 , nRCPn Ivan Gall

xP
S—
S3 jrr

jEg
am

Kfl-

7SB-

900 -

86LO-

— t

cc
UJ1—

BO.O

81.5

70.0

71.5

80.0

8!.5

80.0

SAMPLE

a

turn
Q-Z

>-Z

OUJ
UJUJ
ecu.

!.4

1.4

i5

STANDARD
PENETRATION

TEST
RESULTS

8' -0' -B"
CN)

18-21-30
(51)

20-28-30
(53)

23-35-34
(B9J

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAML (SWj, as above, except medium
dense.

SANO. <sw}, as above.

SAND, (SW), as above, except dense.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Driller adds 15 gallons of water.

•

-

80 1eet bgs water sample:
TH5.0 degrees C pH=7.02 cond=230
F— NA

<
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•Hi
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DE
PT

H 
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LO
W

 1
SU

RF
AC

E 
(F

T)
 |

-

8SD-

1000-

W6LO-

90D-

1KO-

SAMPLE

IN
TE

RV
AL

ao.o
81.0

•

a

ujtn
5:1
t— Z RE

CO
VE

RY
FE

ET

_

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8"
(N)

18-17-30
(47)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOB. STRUCTURE.
MINERALOGY

SAND. !SW), as above, except medium
dense, large mica Hakes. ~]

-

-

-

—

-

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

91 1eet bgs total depth.

-

-

-

-

-



PROJECT NUMBER
t07483.DB.02

BORING NUMBER
HW10-090_____ SHEET 1 OF

WELL COMPLETION LOG

I

PROJECT Reyfiokls Metals — RHC-Troutdate Between Scrapyard and Dike

ELEVATION ————————————————————
DRUJUNS METHOD AND EQUIPMENT Cable Toot 8" ID Steel Casing

-DRSJJN6 CONTRACTOR Tacoiaa Pump S Mho Company

WATER LEVELS «T/"T 8-12-98 rntfSH 9-<2~S8 LQSGFB Ivan Gatl
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I
PROJECT NUMBER
107483.08.02

BORING NUMBER
Mwto-tas SHEET 2 OF 7

SOIL BORING LOG -t;
PROJECT Reynolds Metals — RNC-Trootdale Between Scrap Yard and Dike

ELEVATION. -DRILLING CONTRACTOR Tacoraa Pimp S Drilling Company
DRILLING METHOD AND EQUIPMENT Cable Toot 8" ID Steel Casing; Melded Joints
WATER LEVELS Approximately 3 leet bgs .START -FINISH

xP
1~
IIa co

3SO-

40JO-

-

suj-

_

-

_ *
CE
LU

i
30.0

31.5

35.0

38.5

45.0

48.5

55.0

58.5

SAMPLE

O

mm
£§*— ~z.

>•cc

UJLUecu.

J.2

1.3

L5

-

U,

STANDARD
PENETRATION

RESULTS

8* -8' -8'
(N)

8-13-18
(31)

t3-!8-18
!34)

8-8-24
(33)

3-13-50
C83)

SOIL DESCRffTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANO, (SW?. grayish black SN2), wet,
medium dense, fine-to-coarse- grained.
moderately well rounded.

SAND. (SW), as above.

SANDr (SW), as above, except trace of ~
wood fragments.

SAJfL (SW), grayish black (N2), wet,
loose, flne-raediura grained, 5-10 percent
silt, with interbeds approximately O.i feet
thick.

SAND. (SW), as above, except no silt ~
interbeds. trace of graveL

SILL (ML), olive gray (5 yr 4/1). wet.
stiff, to percent very fine sand, to 58.2

N feet: _^
Sharp contact with SAML CSWX grayish
black (N2), wet, dense, fine to nedkui
grained.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

30 feet bgs water sample:

T=12.3 degrees C pH=8.!2 cond=H5
F-=0.20

Driller reports increased water
production.

Casing advancing easily; driller reports T
feet heaving sand in casing.

Sample from bailer.

45 feet bgs water sample:
T=*I2.4 degrees C pH=8.lt cond=)85
F-=0.2I

DrIBer reports several teet of heaving ~
sand in casing.

, -
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I
PROJECT NUMBER
l07483.De.02

BORING NUMBER
MWIO-185

SHEET 4 OF 7

SOIL BORING LOG

Metals — RHC-TroutdalePROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool: 8" ID Steel Casing; Welded Joints

(QC4TTQH Betweefl Scrap Yard and Dike
.DRH.UNS CONTRACTOR Tacorea Pump S Drilling Company

WATER LEVELS Approximately 3 feet bgs .START S-28-86 .FINISH 7-28-8B .LOGGER Ivan Gall

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

mui

«JJB-

KJ&O-

.
-

MOJD-

f£0 —

SAMPLE

IN
TE

RV
AL

95.0

98.5

105.0

108.0

H5.0

118.0

o
<s
til CD12.2:
t-z

>•a:
UJ>ot—
CJUJ
LULU
ecu.

1.0

0.8

-

STANDARD
PENETRATION

RESULTS

8' -8' -6'
(N)

8-4-4-4
(8)

4-8
(Heave)

10-20
(Heave)

SOIL DESCRPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOD. STRUCTURE,
MINERALOGY

SANDr (SW), as above, except trace of
gravel.

SJML CSWX as above, except no gravel.

SANO, (SW), as above. ~

SAHQ, CSW), as above, except trace of ~
wood fragments (to 2-Inch length).

„

•

SAND, (SW), as abova

:
SAML (SWX as above, except medluni
dense.

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Sample trora bailer.

-

-

Drier adds 10 gaBons water. Driller
reports 5 feet heaved sand in casing.

-

105 ieet bgs water sample:

T=i2-2 degrees C pH-8.72 cond=470
F-«0.28
Driller reports 35 feet of sand heaved .
into casing following groundwaier
sampling/purging.

Sample from bailer. ' ~

"

:



PROJECT NUMBER
t07483.DB.02

BORING NUMBER
MWtO-185

SHEET 5 OF 7

SOIL BORING LOG

Metals — RMC-TroutdalePROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool; 8" ID Steel Casing; Welded Joints

. LOCATTnM Between Scrap Yard, and Dike

-DRILLING CONTRACTOR Taeorea Pump S Doling Company

WATER LEVELS Approximately 3 feet bgs .START 5-2S-9B .FTOSH 7-29-98 -LOGGER Ivan Gall

xP
_|-—

fflW

aoi

tHLO —

:
00J-

-

a&o-

-

MCLO-

"
-

-

-

MKfl-

5a:
LUi—
z

!25.0

I2B.5

SAMPLE

a
^85
UJOD
a- 21
1— Z

CC
tit
01—
OLU
111 111
CCU-

1.0

—

STANDARD
PENETRATION

1 to 1
RESULTS

8' -8' -8!

(N)

2-3-7
(10)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANO. (SW), as above, except trace of
wood fragments.

SAtO, (SW), as abova ""

GRAVEL. CGW), dark gray (N3), wet,
dense, moderately well rounded, l-r3 Inch
diameter maximum size, primarily basalt,
approximately 10 percent sand
(medium-coarse-grained).

-

GRAVEL. (GW), as above, except maximum ~
size up to 1.5-Inch diameter.

GRAVEL, (GW), as above, except maximum ~
size up to 3-inch diameter, 10 percent
sand.

-

-

.

GRAVEL. (GW), as above.

_

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Sample from bailer.

'

-

125 feet bgs water sample:

T=I2.2 degrees C pH=8.88 cond=800
F-=0.34

.^ Driller adds 20 gallons of water.
BaHed gravel to Hnch (10 percent) and
2 3-inch cobbles. Casing driving more .
slowiy.

Driller reports poor water production.
likely due to silt in gravel. No cement
evident. —

133 feet bgs water sample:

T=I5.0 degrees C pH=8.75 cond=B50
F-0.34

"~~Sampleifrom strainer, no cement evidentr
slow drilling and casing advancement.

Sample from strainer, no cement evidentr
drilling and casing advancement slow.
)40 feet bgs water sample:

T=I5.4 degrees C pH-7.87 cond-270 -

8/4/88 Stop cable tool drilling at 140.5 "
feet total depth.

Casing producing approximately 100 ~
§pra.

low drilling rate at 145 feet.

li



I
PROJECT NUMBER
107-493.06.02

BORING NUMBER
MWIO-I85

SHEET 8 OF 7

SOIL BORING LOG

PROJECT Rey"olds Metals — RHC-Troutdale Between Scrap Yard and Dike

ELEVATION .DRILLING CONTRACTOR Tacoma Pump S Drilling Company
DRILLING METHOD AND EQUIPMENT Cable Tool: 8" ID Steel Casing; welded Joints
WATER LEVELS Approximately 3 feet bgs . START . FINISH 7-28-86 -LOGGER Ivan Gall

*p
IB
iu5a en

S&Q-

BOUD-

BSfl —

•-

~

I7OO-

J7SJB-

-

— i
ee
LU
1—

IB8.5

188.0

178,0
178.5

SAMPLE

a
5g
ujtn

X.

&

Sw
UJUJtru.

1.0

-

as

STANDARD
PENETRATION

i C*3 i
RESULTS

8' -8' -8'
(N)

10-20-25
(45)

11-50/5"

SOIL DESCRIPTION

SOU. NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

GRAVEL. (GW), as above.

GRAVEL. (GW), as above. ~

GHAVFl with SAND, (GW), dark gray (N3), ~
wet, dense, moderately well rounded,
!5-20 percent sand,

, fine- to-coarse-grained, maximum gravel
size 3-inches, primarily basalt, partially
cemented {cement yellow green sBt).

SJjbJQ. (SW), dusky yellowish green {10 yr
3/2), wet, medium dense,
medium-coarse-grained, moderately well
rounded, trace gravel and mica flakes,
10-15 percent sUt {gray In laminae less
than 05-inch thick).

*

-

_

-

SANO. (SW), as above, except no gravel.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS. '
TESTS AND INSTRUMENTATION

Drilling rate increases at 151 feet

Casing producing approximately 100 ~
§pm.

orae cement on gravel 155-158 feet.
Air rig off well on 7/18/88; Cable Tool on
well 7/24/88 J

158 feet bgs water sample: |

T=I3.7 degrees C pH=7.85 cond=!45 H
F-=0.38
Driller reports firm very permeable ~
difficult/slow to drive casing samples
from, bailer.

-

Casing advancing easier, driller reports
good perraeabity.

. 108 feet bgs water sample:
T=I4.8 degrees C pH=8.!5 cond=!55 -
F-=0.35
DriBer adds approximately 30 gaBons of .
water, drfer reports 20 feet heaving
sand In casing.

. _

Driller reports lower permeability



I
PROJECT NUNBER
i07433.0B.02

BORING NUNBER
MWIO-185 SHEET 7 OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale LOCATION Between Scrap Yard and Dike
-DRILLING CONTRACTOR Tacorca Pump S Drilling CompanyELEVATION _________________

DRILLING METHOD AND EQUIPMENT Cable Toot B" ID Steel Casing; Welded Joints
WATER LEVELS Approxinately 3 teet bgs .START 7-2S-8B .LOGGER Ivan Ball

Sib
my

11aw

-

Bfifl —

-

_

I

soo-

-
-

USD-

—

~

20CLO—

-

205JO-

<
cc
UJ
1—z

188.0

200.0

SAMPLE

a

UJO3
Q-3E

>— z

cc
UJ

OLD
UJUJ
ECU.

t.o

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

10-100/8"

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOD. STRUCTURE,
MINERALOGY

SAKirr {SWJ, as above, except trace
gravel (to 1-Inch).

SAtlQ, (SW). dusky yellowish green (5 yr ~
• 5/2), wet, medium dense, with gravel (25
percent), up to 3-inches moderately weH
rounded, primarily basalt-sand contains
15-20 percent quartz, sand fine-very
coarse, moderately well rounded.

-

SAW! w»h STI Tr (SW-SMJ, light nltae grav ~
(5 yr 5/2), wet, dense, sand
ftne-very-coarse, moderately weB
rounded, 10-15 percent slit, 5 percent
small gravel (primarily basalt, moderately
well rounded).

-

.

SAND with SILT. (SW-SM). moderate oBve ~
brown (5 y 4/4), wet, dense, sand
fine-medlum-grained, 10-15 percent sBt,
5-10 percent gravel (to 1-Inch), gravel
moderately well rounded).

199: SAND with SILT and GRAVEL.
~\ CSW-SMJ, as above. 10-15 percent silt, f

\ 15-20 percent pea gravel (to 1/2 Inch; r—
Mjoderatel̂  we» rounded). _,'
199.5-199 :̂ GRAVEL with SILT and SAND.
(GW-GM), light olive gray (5 yr 5/2), wet,
dense, 15-20X silt and fine sand, gravel
sub-rounded to 0.5-inch. 18S.8-200:
SAHCL (SW). mediuni dark gray, (N4), wet.
dense, line- coarse-grained, moderately
well rounded, 10-15 percent gravel (to 1-
Inch).

-

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller reports low permeability. Samples
from bailer.

185 feet bgs water sample: ~
T=23.8 degrees C pH=8.78 cond=280 -
F-=0.37
Driller adds approximately 40 gallons oi .
water.
Driller reports approximately 25 feet
heaving sand in casing - able to drill
open hole at approximately 187 feet.

—

Driller reports sand with silt has low to
moderate permeability.
Driller reports 2-3 feet heaving sand In
casing.

Sample from bailer.
—

-

-

199 feet bgs water sample:

T=I7.I degrees C pH=7.83 cond=280 —
F-« =0.23

Total depth = 199 ieet bgs
SpHt spoon driven from 188-200.

"

-

I '.«



I

PROJECT NUMBER
OPE39293.BI.O!

WELL NUMBER
MW-H

SHEET 1 OF I

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

TroutdatePROJECT

MEASURING POINT ELEV (NSVD) . 3i-?!.

. LOCATION _§ast_Gate_

-DRILLINS CONTRACTOR SeoTech Exploration

i METHOD AND EQUIPMENT 8 3/4" ID HSA__________

WATER LEVEL ELEV/DATE _____________START 3/4/9^ PTNTSH 8/5/94 LOSSFR hii Brown

3:P

§"

IIden

5.0 -

10.0 —

S5.0 -

20.0 -

25.0-

SAMPLE

cc
UJ
H-

2.5

5.0

7.5

10.0

12.5

15.0

17.5

20.0

22.5

|l

!— Z

UJ

01—
CJUJ
UJtil
CCLi-

-

STANDARD
PENETRATIO

TEST
RESULTS

6' -6' -S'
(N)

7-7-8

3-4-4
(8)

2-3-4
(7)

2-2-2
(4)

1-2-3
(5)

2-2-2
(43-

1-2^3
(5)

2-4-3m

SOIL DESCRIPTION

SOIL NAME. USCS SROUP SYMBOL, COLOR
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

SAND W/SILT AND GRAVEL.
ML/SP/SW, fiir. It. gray to tan. dry,
loose.

SAND. SP, brown damp, loose, no
layering, medium-loose (fill).

SILTY CLAY/CLAYEY SILT. ML/CL.
brown w/red mottling, damp, dense.
5% fine sand.

SAND W/SILT. SP. brown. wetr
medium. 25% silt.

SAND W/SILT. SP. as above: finer.
closer to SP-ML.

SAND W/SILT. brown to grav.
variable silt layering soft to medium
gray.

Same as above.

Same as above. Last 6"=ML.

Same as above: 1st 6" ML.

_

o
H-
a.
c

tnooui
(fllL

ML

SP

•(L/C

3P/M1

ML-

P/Ml

-
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PROJECT NUMBER
OPE39293.B1.01

MONITORING WELL

oon icrr RMC Trouidale

WELL NUMBER
MW-12

GEOLOGIC AND

r nriTTDN SW Field

SHEET I OF t

CONSTRUCTION LOG

MEASURING POINT ELEV (NRVH) 22-53 ORTI 1 IN« r-n^TRACTHR GeoTech Exploration
DRILLING METHOD AND EQIIIPMFNT 6. 3/4.':JJ?..HSA . . „ . . . . . . ,

WATER LEVEL ELEV/DATF .„..,..- .- .. START 3/4/94 FINISH '- I DRRFR .ph'l Brown

_ \~^

LJJZ3
gen

5.0 -

10.0 -

1C n

20.0 -

25.0 -

SAMPLE

IN
TE

RV
AL

2.5

•5.0

7.5

10.0

!2.5

15.0

17.5

20.0

22.5

25.0

a

LLJCD

1— Z

<r
LU

OUJ
LIJUJ
£EU.

-

STANDARD
PENETRATION

TEST
RESULTS

6' -6" -8"
(N)

4-7-9
(16)

6-6-3
(9)

S-2-I
(3)

1-2-1
(3)

1-1-2

O-t-2'
(3)

1-2-2
(4)

t-l-2
(3)

1-3-2
(5)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

LOAMY SILT H/GRAVEL. ML, dry. It.
gray/brown, firm. <5S gravel.
Angular basalt to 3/4" diameter.

SILT. ML, dk. gray to It.
gray/brown, dry to damp, firm. Some
red staining, roots and organic
debris. 5% very fine sand.

Top 6":SAND. SP. fine to medium. It.
gray, moist, loose. Bottom 6":S1LT.
ML. gray. v. fine, wet, firm.

SILT. ML. gray, wet, soft, some root
debris, 10-20% clay.

STLT H/SAND. ML. gray, wet, soft.
20% v. fine black sand.

SILL ML. as above. 20-25% clay,
firmer.

SAND H/SILT. SP, dk. - gray, wet,
soft to medium, v. fine sand, 30% silt
(coarser).

1' same as above. Bottom 6":S^MD_.
SP, medium to coarse, dk. gray, wet,
soft, interlayered w/silt.

SILT. ML, dk. gray, wet, firm, 15% v.
fine sand, slightly plastic at base.

CLAYEY SILT. ML/CL, gray w/lt.
green mottling, wet, soft to medium,
much root debris and vegetation.

!' same as above. Bottom 6":SAND
W/SILT. SP. dk. gray, wet. soft.

o
i —
a.
a:

cnc.
cnu
z>a

SP-

ML_

SP

ML-

L/Cl

SP.

-

WELL COMPLETION DIAGRAM
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PROJECT NUMBER BORING NUMBER |
tor493.D6.02 MWI2-082 SHEET 1 OF 4 ilm

SOIL BORING LOG |

PROJEI
ELEVA

•rj- Reynolds Metals — RMC-Troutdale i nriTrnw West Side of Site Along Sundial Road

TION DRILLING CONTRACT™ Tacoma P«p S Drilling Co. 1
DRILLING HFTH<?n ANH FflUTPMFNT CaWe Toot DrmV 6-|nctl LD- steel C3Slr)0
MATER LEVELS ^j^r S-S-3B FINISH 8-24-98 , nRfiFB Ivan Gall

p

DE
PT

H 
BE

LO
SU

RF
AC

E 
(F

XUQ —

KO -

-

JOO-

-

2&0-

-

-

SAMPLE

IN
TE

RV
AL

10.0

tl-5

19.0

20.5

30.0

a

11] CD

1— Z RE
CO

VE
RY

FE
ET

*

STANDARD
PENETRATION

RESULTS

8 ""8 "*8
(N)

l-l-f
C2)

~(3)2

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-! feet: Crused basalt pad

STIT, <MH). grayish olive green (5 GY ~ '
3/2), damp, soft, gray raottBng, elastic.

SILT. (MH3, as above, wet, trace of fine ~
sand, elastic.

-

_

,

.

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driler adds 10 gallons of water.

-

Driller adds 10 gaBons of water. Casing
advancing easily while drilling.

-

-

-

DrWer adds 10 gallons of water. ~~

'

_

-

•

1

1

1

1

1

•1

1

1

1

1

1

1

1

*l

1



PROJECT NUMBER
1074831)0.02

BORING NUMBER
MW12-092

SHEET 2 OF 4

SOIL BORING LOG

PROJECT Reynold5 Metals — RMC-Troutdate West Side ol Site Along Sundial Road

.DRILLING CONTRACTOR Tacoma Pump S Drilling Co.ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Toob Drilling 8-Inch I.D. Steel Casing
WATER LEVELS. .START -FINISH S-24-9Q -LOGGER Ivan Gall

xPs~

CJtn

-

_

3&0 —

-

«-

4W)

-

~

SLO-

JflTA . ..

..:

^

UJ

i
30.0

31.5

35.0

38.5

45.0

48.5

55.0

58.5

SAMPLE

a

UJCD

1— Z

cc

ot—
CJUJ
UJLU
cru.

1.0

1.4

1.5

_

0.8

STANDARD
PENETRATION

RESULTS

B' -8' -8'
(N)

1-1-3
(4)

23-28-25
(53)

3-8-15
(23)

1-3-8
00

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

STLT. JMH), as above, approximately !0
"x^gercent very fine sand _/~

SAND, (SW), medium dark gray (N43, wet.
loose, very fine to fine grained.

SAML (SW), as above, medium dense, some ~>
slitter layers (up to 1-inch thick).

-

SAML (SW). medium dark gray (N4), wet.
loose, fine to medium grained, (5-10
percent medium grained) trace silt and
pebbles, trace red grains and mica.

-

-

SAbJQ, (SW), as above.
-

•

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Drilier reports low permeability.

-

-

35 feet bgs water sample:

T=I8 degrees C pH=8.75 cond=700
F— 0.45, Eh=-230

-

-

.-

-

55 leet bgs water sample:

T=!4.J degrees C pH=7J3 cond=ISO
F-=0.43.Eh=-l70



PROJECT NUMBER
107433X18.02

BORING NUMBER
MWI2-082 SHEET 3 OF 4

SOIL BORING LOG

Hetals — RNC-Troutdale LOCATION *lonO Sundial Road
—DRILLING CONTRACTOR Tacoma Pump S Drilling Co.

PROJECT
ELEVATION.
DRD.UNB METHOD AND EQUIPMENT Cable Tool; DrlMng 8-inch I.P. Steel Casing___________________________

WATER LEVELS __________________START ?~5~8B——————FINISH 8-24-88_____ LOGGER Ivan Gali

»pofe

^Hz<II
0(0

8&Q -

mo-

7ED —

aon-

-

aw-

_J-<
S
til(—z

85.0

88.5

75.0

7B.5

82.0

83.5

80.0

SAMPLE

a
1°:^UJ
lilCQ

£5
H-Z

>•cc

sc
SKf

1.3

W

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

8-10-18
(28)

8-9-20
(28)

15-28-50
$78)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SMB. CSW), as above, no sttt or pebbles.

-

SAffi, (SW). as abov&

-

SANq, (SW), as above, except raediun
dense.

S&ML (SWX as above. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

-

85 feet bgs water sample:

T=!4.3 degrees C pH»=7.25 cond=!75
F-=0.49, Eh=-287

Driyer reports 25 feet sand heaved Into 1
casing. I

Driller adds approximately 20 gallons of
water.

.-

82 feet bgs water sample:
T=f8.t degrees C pH=7.30 cond=220
F-=0.42, Eh— 285

-



PROJECT NUMBER
I07483D8.02

BOHIN6 NUMBER
MWI2-082

SOIL LOG
Reynolds Metals — RMC-Troutdale Side of Site Along Sundial Road

ELEVATION. .DRILLING Taconia Pun>P s Driling Co.
DRI11NB METHOD AND EQUIPMENT Cable Tool; Drliing B-lnch LD. Steel Casing_____________________
WATER LEVELS ____________________START a-5-aa______FINISH 8~24~aB— LOGGER Ivan Ga"

SB
ncn

-

-

.

asfl-

WUJ-

ttfcO-

BGJO-

lao-

~

SAMPLE

JT
ER

VA
L

1— «

80.0

32.0

a

mm
o_ y
1— Z

>-tr
LU

OUJ
LUUJecu.

.

STANDARD
PENETRATION

TEST
RESULTS

6' -8" -8'
(N)

22-21-50
(71)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAUL (SW), as above, except medium
dense.

Stop at 82 feet.
-

H

;
-

-

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

'

82 feet bgs water sample:

T=I5.8 degrees C pH=7.38 cond=250
F-=0.4, Eh=-i88

"~

-

-

-

-
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pan ipnr Reynolds Metals — RMC-Troutdate

ELEVATION ,.
DRILLING MET

1

PROJECT NUMBER BORING NUMBER 1

t07493.D8.02 MWI2-092 SHEET t OF j ^fc

WELL COMPLETION LO6 [ •

i nr*TH»i West Side at Site Along Sundial Road

HOD AND EQUIPMENT C^le Tooi: D

WATER LEVELS
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PROJECT NUMBER
107483.08.02

BORING NUMBER
HWI2-I84

SHEET , OF 7

SOIL BORING LOG

PROJECT Reynokte Metals — RMC-Troutdale i np^TTOM West ^lde o( Site Alon9 Sundial Road
.DRILLING CONTRACTOR Tacoma Pump S Drilling Co.ELEVATION ————————————————————

DRILLING METHOD AND EQUIPMENT Cable Tool; IO"ID Steel Casing to 8.5 ft. B"ID-200_____

WATER LEVELS _____________________ START-§z!2l?JL PTMTCU 5-17-86 I ORRFH K. GehweHer

p

ia
z«<
£fctuSa en

-

SLO -

L"wuo -
~

1W -

~

20LO —

-

so —

.:

5cr
LUt—
z

10.0

11.5

20.0

21.5

SAMPLE

a

0^2:
I—Z

>-
CC

OUJ
UJUU
CEL-

LS

1.5

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -81

(N)

2-2-3
(5)

B-5-5
(10)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

2-3 Inch rock fi» over geotextite liner drill
pad.
SILTY SANDY GRAVEL. iGH\ brown, dampr

loose, medium to coarse sand, line gravel.
approximately 20 percent silt, less than !5
percent sand.

SILL (MH). gray, moist, soft, elastic.

sn.T, (MH). gray, moist, soft, elastic.

SILL CMH3. as above except with sand, ~
medium grained.

SII T with SAND, (MHO, a<s ahn«P P»pppt
lira.

-

SJJJlwIULSAND. <MH). as above. ~
increased percentage of sand.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Drive 10 inch diameter casing to 8.5 feet
bgs, then drive B inch casing.

~

•

-

"

-

-

-

20 feet bgs water sample:

T=I4 degrees C pH-8.58 -cond-380
F-=0.8!

Increased percentage of sand. ~

-
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PROJECT NUMBER
107493.08.02

BORING NUMBER

_ MW12-'84 SHEET ,2 OF 7 . A

SOIL BORING LOG

Dort icfr Reynolds Metals — RMC-Troutdale

ELEVATION ro"> ' ™B mwnufTTOH
DRILUNB METHOD AND EQUIPMENT Cable To01: !0>>ID stee! Cas!"8 to S£ n-
WATER LEVaS START 5-10-88.

LOCATION Wes* ̂ !de oi S"e AkmQ Sundial Road
Tacoisa Pump S Drffling Co.
B'TD-200

FWTSH S-'7-98 t ORKFB K. Gehweller

*Fofe

Sy
y:-<
^_|l

m5
DCQ

3SO-

*IJB —

4SJ8-

sao-

Kfl-

_J5
CC
LU
>—
Z

40.0

41.5

BO.O

SAMPLE

a
I«<UJ
aimQ-2:
t-z

ce

§»-ouj
UJlUecu.

1.5

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -8'
(N3

10-12-20
(32)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

STI T with SANfl. (MH). as above.

SILT with SAND. <NH), as above. ~

_

SAML (SW), gray, wet, medium dense, fine
to medium grained with a trace of silt.

SAND. (SW), as above. ~

SANTI, (SW), as above. -

SMffL CSW), as above. -

COMMENTS

DEPTH OF CASING, DRILLING RATE, •
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

30 feet bos water sample:
T=)5 degrees C pH=3.37 cond=8QQ
F-=0.20

40 feet bgs water sample:

T=!5 degrees C pH=8.8I cond=8!0
F-=0.30

Driller reports sand heavfeig Into casing."

50 leet bgs water sample: ~
T=I8.5 degrees C pH=B,33 cond=750
F-=0 î

DrWer reports sand rieayfcig into casing."
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PROJECT NUMBER
I07483UB.02

BORING NUMBER
MWt2-tB4 SHEET 4 OF 7

SOIL BORING LOG

Reynolds Metals — RHC-Troutdale West Side of Site Along Sundial Road

.DKLUNS CONTRACTOR Taeona Puap S Drlil>ig Co.ELEVATION ————————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool; IO"ID Steel Casing to 8.5 ft. B"TO-200______

WATER LEVELS ____________________ START ^Q-98______FINISH s~'7"9a .LOGGER K. Gehweiler

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

SSB-

KXUJ-

JQ6LQ-

flCUB-

KO-

SAMPLE

IN
TE

RV
AL Q

?S0103
5:5
I— 35

>-cr
LLJ

Is
LUUJ
ecu.

-

STANOARO
PENETRATION

1 CO I
RESULTS

a1 -B' -a1

(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANO, (SW), as above except a little
coarse grained.

SANH CSW), as above with trace fine -
subangular gravel, coarser to fine grained
sand, stSI micaceous.

SAND, (SW3, as above. . ~

SAjfL CSW), as above except no coarse ~
sand or fine gravel.

SANTI, (SW), as above except soise coarse ~
sand and fine gravel.

SANO. (SW), as above with a trace-ot light ~
weight white pumice or ash.

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

80 feet bgs water sample:
THT.I degrees C pH-8.88 cond=580
F-*=0.347.

85 feet bgs water sample: ~

T=I6.S degrees C pH=6.7S condMBO
F— 0,382

•

Drilling reports harder drilling. ~

105 feet bgs water sample: ~

T=I8.3 degrees C pH=8^7 cond^BOO
F-=0.48

-

l!5 feet bgs water sample: . ~
T-a.4 degrees C pH-r.17 cond-800 4
F-- 0.33 P
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PROJECT NUMBER
t07483.D8.02

BORING NUMBER
MWJ2-I84 SHEET 7 OF 7

SOIL BORING LOG

Metals — RMC-Troutdate LOCATION
.DRILLING CONTRACTOR Tacoraa Pump S Drilling Co.

PROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Toot 10'TD Steel Casing to 8.5 ft. 6"ID-200

WATER LEVELS ____________________ START 5~io~as______ FINISH

West Site Alon9 Sundial Road

.LOGGER K. Gehweiier

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

•50-

]
ma-

«,-

-

2000-

-

205JD —

SAMPLE

IN
TE

RV
AL D

t-z

CC '

Suj
UJtl)ecu.

STANDARD
PENETRATION

TEST
RESULTS

B' -B-'-B'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SAtEL (SW), as above, coarser gravel,
angular to subrounded. ' ~

SAML (SW). as above. ~

SANH (SW), as above except increasing ~
percentage of fine to coarse gravel,
subangular to rounded (1/4" - 4"
diameter), evidence of cementing, some
wood fragments.

SAND. (SW), as above. ~

SANO. (SW), as above. -
Bottom of hole at 200 feet.

-

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Driller reports sand heaving into casing.

185 feet bgs water sample: ~

T=20 degrees C pH=7.39 cond=680
F-=0.15

Drier reports sand heaving Into casing."

185 feet bgs water sample: ~

T«=I9 degrees C pH=7.B2 cond=520
F-=OJ4

200 leet bgs water sample: ~"
' T»I4 degrees C pH=7.7 cond=580

-

1C

4



PROJECT NUMBER

f07483.D8.02

BOfllNS NUMBER

MWI2-184 SHEET f OF 1

WELL COMPLETION LOG

I
I
I

PROJECT Metats — RMC-Troutdate I <?r^TTON West SWe of Site Along Sundial Road

ELEVATION
DRILLING MET
WATER LEVEL!

HOD AND EQUIPMENT Cable Tool: !C

DRILLING CONTRACTOR
'TO Steel Casing to 8.5 it.

Tacaria Pump S OrBIJng Co. •

8*1D-̂ 50 I

5 5T4HT 5-IT-88 PTN1SH 5-21-88 | ORRPa K. Gehweller
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PROJECT NUMBER

107493.HI.02

WELL NUMBER •

MWI3 SHEET OF t

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Aluminum Company - Troutdale. OR Scfap Vard

MEASURES POINT ELEV (NBVO) 30-88 -DRILLING CONTRACTOR 6eo-Tech Explorations

DRILLING METHOD AND EQUIPMENT HSA - Mobile Drill B-59. B-l/4" 10 Auger

WATER LEVEL ELEV/DATE—————————————— START 7/l2/9S————— FTMTCH 7/12/85 .LOGGER Ivan Gal1

DE
PT

H 
BE

LO
W

 1
SU

RF
AC

E 
(F

T
)J

_

S.O -

xio -

K.O —

20.0-

25JO-

— ———

SAMPLE

IN
TE

RV
AL

2.5

4.0

5.0

8.5

7.5

a.o
10.0

11.5

12.5

14.0

)5.0

18.5

17,5

19.0

20.0

21.5

23.5

o

QJ CD
Q- 2T

»- Z RE
CO

VE
RY

FE
ET

1.5

1.0

,2

1.4

1.3

1.5

1.3

L4

1.5

STANDARD
PENETRATION

TEST
RESULTS

8' -81 -8'
(N)

8-8-8
(24)

4-2-t
(7)

3-2-2
(7)

2-2-2
(8)

f-l-2
(4)

t-3-4
(8)

l-l-l
(3)

7-9-14
(30)

13-19-32
(84)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Sand w/Gravel. (SP), Black, loose,
moist, fill material (to 2.5 ft. bgs.)
Comment: MWI3-0000-OX

Sand. (SW), Lt. brn, dry, loose, well
sorted, mod. well rounded
comment: No sample collected

Sand. (SW), as above, dry
Comment: MWI3-0050-0*

Silt. (ML), tan with orange brn
mottling, wet, firm, 5% V. fine sand
Comment: MWI3-0075-0*

SJIL (ML), same as above, wet

S1L (ML), as above, increased
orange mottling, med. plasticity,
higher clay content, wet

Silt. (ML), as above, grading down to
sand, SP-SM, tan to brown, wet,
loose, line to raed.-grained
Comment: Sand at 18.0 ft.

Siitv Sand. (SP-SM), gray brown,
wet, loose, grading downward from
fine- to med. -grained sand

Sand, (SP), gray-brown, wet, loose,
fine to raed.-grained.

Sand, (SP), gray-brown, wet, firm,
rued.- to crs.-grained, mod. well
rounded _.. _

x = Soil Samples

US
CS

DE
SC

RI
PT

IO
N

SP"

SW_

-
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-
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-
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PROJECT NUMBER
S07433.Hi.02

WELL NUMBER
MW!4

SHEET J OF I

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

Reynolds Aluminum Company - Troutdale, ORPROJECT
MEASURING POINT ELEV (NGVD) 3aaa

. i QPATTflM Scrap Yard
.DRILLING CONTRACTOR Geo-Tech Explorations

DRILLING METHOD AND EQUIPMENT HSA - Mobile Drill B-S8. 8-t/4" ID Auger

MATER LEVEL ELEV/DATE ______________START 7/tl/as_____ -FDilSH 7/)!/95 -LOGGER Ivan Gall

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

6LO -

tOJd -

•

2&0 —

SAMPLE

IN
TE

RV
AL

2,5

4.0

5.0

8.5

7.5

9.0

!0.0

H.5

12.5

14

15.0

18.5

o

ff|
»-z RE

CO
VE

RY
FE

ET

1.2

1.0

1.4

1.4

1.4

1.4

-

' STANDARD
PENETRATION

I llO i

RESULTS

8* -8" -8'
(N)

4-8-11
(21)

8-8-9
(21)

9-12-14
(35)

5-7-5
(17)

8 "5 S

(19)

8 r- f

(20)

-.

SOB. DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Siltv Loan. Red-brown, damp, loose.
grassroots
Comment: MWI4-OOOQ-0*

Sand w/Silt. (SW-SM), Red-brown,
damp, loose, 5-10% silt, mod. wen -
sorted (to 3.5 ft.) - contact with
silt, ML, brown, damp, firm, iO-15%
sand
Comment: MWI4-0025-0*
silt. (ML), Med. Brown, damp, firm,
5-10% sand (to 8 ft.) - sharp
contact with sand, (SW-SMJ, gray to
red-brown, wet, loose, poorly-
rounded

~\ Comment: MW14-0050-OX
S=!and w/SBK (SP-SM1, Med tn dark

brown, damp, loose, 40% sBt (to 8
ft.) - sharp contact with sand. (SP),
§ ray-brown, wet, loose, IOX silt

omment: 1 piece of l-!n. gravel at
\ 8.0 1t.

i?and w/SBt. (SP-SM), Gray-brnwn,
wet, loose. L5% gravel to l?4-in., 5%
silt

^^Sand w/Sitt. (SP-SM1, Brawn, wet,
loose (to 13.8 Ft.); Sharp contact
with silt, ML, red-brown, wet. loose,
10-15%V. fine sand

^^Sand w/Silt. (SP-SM). med. brown.
loose, grading to silt, ML

x = Soil Samples
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PROJECT NUMBER
10749311.02

WELL NUMBER
MW15 SHEET 1 OF I

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Aluminum Company - Trouidale, OR Fairvievi Farms

MEASURING POINT ELEV {NEW} 22-75 -DRILLING CONTRACTOR Geo-Tech Explorations

DRILLINS METHOD AND EQUIPMENT HSA - Mobile Drill B-59. 6-1/4" ID Auger

WATER LEVEL ELEV/DATE —————.—————————START 7/l3/9S 7/13/95 -LOGGER Ivan Gall

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T

)

_

6.0 -

KUO —

£0 -

200-

JSJB

.

— -

SAMPLE

IN
TE

R
VA

L

2.5

4.0

5.0

S3

7.5

9.0

10.0

11.5

12.5

14.0

15.0

18.5

17.5

19.0

20.0'

21.5

22.5

24.0

25.0

28.5

a

UJ CD
IXZ

cc
UJ

CJUJ
UJUJcrii-

1.2

1.3

1.5

1.5

1.5

1.5

1.5

U

1.5

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -8'
(N)

4-2-3
(9)

1-2-3
(8)

2-1-2

2-2-3
(7)

1-3-2
(8)

2-3-4
(9)

2-2-3
(7)

2-2-3
(7)

2-2-4
(8)

4-7-lt
(22)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

Silty Loan;. Med. brown, dry. firm.
grassroots
Comments: MWI5-0000-OX

Silt w/Sand. (ML). Lt. oange tan,
dry, firm, orange mottling, sand -15%,
v. fine grained
Comments: MWI5-0025-0*

Silt. (ML), orange tan, damp, v. firm,
orange mottling, 5% v. fine sand
Comments: MW15-0050-0*

Silt. (ML), a,s above, Some carbon
frags, worm burrows contain water,
damp

S1L, (ML), as above. Wet in worm
burrows

Silt, (ML)as above. Wet, to 13 ft.
sharp contact with sand w/ silt,
SP-SM, gray-green, firm, wet, 15%
silt, v. fine sand

Silt. (ML), tan w/orange mottling,
damp, v. firm, to 18.2 ft. silt w/sand,
ML, gray-green, wet, firm, -10% v.
fine sand

Sand w/Silt. (f.P-SM), gray-green,
wet, loose, alternating silt-rich
layers, sand fine-grained, silt slightly
plastic
Comments: Driller Reports Heaving
Silt w/Sand. (Ml 1 cjray-grppn, damp,
v. firm, -10% - 15% v. fine sand (to
21.1 ft.) - Sharp contact with
sand w/silt, (SP-SM), gray-green,
wet, loose. 20% silt
S1L (ML). OK gray, wet, v. firm,
variable grain size and moisture
content

Silt. (ML), as above

* = Soil Sample ,

US
CS

DE
SC

RI
PT

IO
N

ML

-

SP

ML.

SP"

ML

SP

ML'

_

-
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PROJECT NUNBER
107493.06.02

BORING NUMBER

MWI5-086_____ SHEET I OF 4

SOIL BORING LOG

i

PROJECT Reynolds Metals — RMC-Troutdale tOP4TION Along Sundial Road

-DRILLING CONTRACTOR Tacoaa Pump S Driing Co.ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool; Drilling 6-Inch LD. Steel Casing_____

WATER LEVELS ___________________START 8-3"88_____FINISH. . LOGGER Ivan Gall

•-•p
Ul ...ingj
! ̂
fcfcui Sa to

EO -

JUD —

fcO -

3&£ —

25JQ-

5tr
UJt—•z

10.0

JL5

20.0

21.5

27.0

285

SAMPLE

D

?£Si>- ^
t- 'Z.

&
Ul

%*-
CJ UJ
UJ Ul
EC U.

1.5

\&

1.2

STANDARD
PENETRATION

TEST
RESULTS

6' -8' -B'
(N)

1-1-2
(3)

4-4-8
{JO)

13-14-18
(33)

SOIL DESCRIPTION

SOIL NAME. USCS GROW SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-1 feet: Crushed basalt pad

STIT. (ML), liQht olive gray with orange
wottling, damp, very soft, trace line sand
and mica.

-

SAND with SILT, (SW-SM), light dive gray,
wet, loose, approximately 15 percent silt,
sand fine to medium grained.

-

SAML (SW), grayish olive green <5yrs3/2),
wet, medium dense, fine to medium grained,
trace of silt and mica, with silt-rich
laminae 1-2 inches thick.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Driller adds 10 gallons of water for ~
bailing. Casing advancing very easily. ;

-

Casing/Drilling very easy, driller adds 5 ~
gallons of water. Percentage of sand In
silt increases with depth.

20 feet bgs water sample:
T=I8 degrees C pH=6.42 cond=160
F-=l.8, Eh=-3!2

Water level in 6 inch casing recovers to
approximately to feet bgs In 5 minutes.
Driller reports good permeability in
formation.

_

-



I
PROJECT NUMBER
107483.08.02

BORING NUNBER
MW15-088

SHEET 2 OF 4

SOIL BORING LOB

I
Metals — RMC-Troutdale Mest Side of Site Along Sundial Road

.DRILLING CONTRACTOR Tacoraa Pump S Drilling Co.
PROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool; Drilling B-lnch ID. Steel Casing__________________________

WATER LEVELS ________________START a~3~s8______FINISH 8~5~8S______LOGGER Ivan Ga"

*p
Sfc
EH
t™ **.
ui5ow

3&0-

' :
*>JO-

45J)-

HL0-

UsjB-

(

_ i
5
DC
LU
t-
z

38.0

39.5

51.0

52,5

60.0

SAMPLE

a
5°:•<tuujcaa-z
V3
1— Z

>-cc
>•
oai
IUUJccii.

).3

1.1

STANDARD
PENETRATION

TEST
RESULTS

O'-B'-B'
<N)

10-7-10
(17)

20-19-23
(42)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

-

SAND. (SW), medium dark gray (N4). wet,
loose, line to medium grained, trace red
grains and mica, trace of wood fragments.

SAND, (SW), as above except medium ~^
dense.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller open hole 10 feet. Driller reports
no heaving sand in casing.

> 38 feet bgs water sample:
T=I8 degrees C pH=8.87 cond=230
F-=0.70, Eh=-307

Driller reports no sand heaving Into
casing.

____________ __ -.-. _-.. .

.4



fri'Miawi

nan ten Reynolds Metals — RMC-Troutdate

ELEVATION . . , , ... ....... ..... ....
DRILI TNG MCTHOn ANP FWHPMFNT Cable Toa

WATER LEVELS

PROJECT NUMBER BORING NUMBER
107483.08.02 MW.5-088 gHEET 3 Qp 4

SOIL BORING LOG

LOCATION Wes* ̂ Ide °* S!te Afof)9 Sundial Road
DRIltlNP roMTHirrron Tacoma Pump S DrRIIng Co.

t Drillkig 6-Inch LD. Stee! Casing

START 8-3-88 FINTSH 8-5-88 | OGGFR Ivan Galf

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

-

-

B&Q —

HLO —

-I

-

75JQ-

8QJO-

-

fl&O —

SAMPLE

IN
TE

RV
AL

BD.O

Bi.5

70.0

71.5

80.0

81.5

a
3fi
UJCD
Q-2T
>-^
1— Z

>-
IX
UJ

SG
LLJUJecu.

1.0

L3

0.7

STANDARD
PENETRATION

RESULTS

8' -81 -8'
(N)

8-4-3
(7)

38-50-42
(82)

6-8-tO
08)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAML CSW), grayish olive green (5 yr
3/2), wet, loose, line to medium grained,
approximately 5% silt, trace wood
fragments.

—

-

SAML (SW), medium dark gray (N4), wet,
dense, fine to medium grained, trace red
grains and mica, some sillier laminae (to
1-inch thick).

.

-

SAMP, (SW), as above, except loose, trace
of wood fragments (to 2-Inch legnth), no
silt. J

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Driller reports iO feet sand heaved Into
casing.
80 feet bgs water sample:

T=!6 degrees C pH=6.5S cond=250
F-=0,41, Eh=-285

—

-

70 feet bgs water sample:
T=I5.5 degrees C pH=7.IS cond=220
F-=0.42, Eh=-283

Driller adds 15 gallons of water to
casing.

. -

,

80 feet bgs water sample:

T=f4.5 degrees C pH=8.88 cond=2IO
F-=0.38, Eh=-113

Driller adds 20 gallons of water to
casing.

'

I
I
I
I
I
I
1
I
•i
1
i
i
I
i
i
i

i



I
PROJECT NUMBER
I07483JJB.02

BORING NUfBER
MWI5-088

SOIL BORING LOG

PROJECT
ELEVATION
DRILLING

Metals — RMC-Troutdale West Side o1 Site Along Sundial Road

-DRILLING CONTRACTOR Tacoma Pump S OrBIIng Co.
Cable Tool; DrlBlnQ 6"inch La Steel CaslnO

WATER LEVELS. START.8-3'88 8-5-86 Ivan Ga"

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

-

toouo-

1KUO-

1K0-

SAMPLE

IN
TE

RV
AL

82.0

83.5

o cc
LLJ

01—ou)
LUUJccu.

1.5

-

STANDARD
PENETRATION

TEST
RESULTS

0i _0« _g«

8-23-28
(51)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

SAND, (SW), as above, except no silt or
wood fragments.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

82 feet bgs water sample:

T=I3 degrees C pH=6.82 cond=!75
F-=0.4t, Eh=-68

1
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^^™ WELL COMPLETION LOB

pfl̂ -FCT Reyn°Ws Hetals — RMC-Troutdafe I QCATTON ̂ es* ^We °* ^B Along Sundial Road

ELEVATION PRTI 1 IMS nONTPAPTQH TacoIBa Pun>P s Drilling Co,
DRILLING NETHOn ANH R3UIPMFNT C3t)le Tool; Drl*0 8Hnch LD/Steei Casing
HATER LEVELS START 8-23-88 RNTSH 8-23-88 , opRR? Ivan Gall
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I
PROJECT NUMBER
107493.08.02

BORING NUMBER
MWI5-I75 SHEET I OF 7

SOIL BORING LOG

Metals — RMC-TroutdalePROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable To0'________'
WATER LEVELS _________________START 5~22"86

A*on9 Sundial Road
. DRILLING CONTRACTOR Tacoraa Pump S Drilling Co.

5-30-9B .LOGGER K. GehweHer

xPof-
J*"'*

otn

-

-

6LO -

BJO -

to -

L-

;
— i
tr
UJi—z

20.0

21.5

5AMPLE

o

UJEO
0_Z

cc
Ul

CJUJ
LUUJ
ecu.

I.5_

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

4-4-5
(8)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-0.5 feet fill. GBAY£L (GW), gray, dry,
loose, coarse, angular to subrounded.

0.5-2 SILTY SANDY GRAVEL. (GM), brown,
damp, loose.
SILT with SAND. (MH). brown, damp. soft.

STI T with SAND, (MH), brown, damp, *n1t, ~
slightly elastic.

SILT with SANO. (MH), brown, damp, solt. ~

STI T with SANn. (MH). as above except
gray.

SILT with SAND. (MH). as above, higher ~
percentage ol sand.

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

-

-

20 feet bgs water sample:

T=13 degrees C pH=8.3 cond=2!2
F-=0.23.

-



PROJECT NUMBER
107493.08.02

BORING NUMBER
MWI5-I75

SHEET 2 OF 7

SOIL BORING LOG

I

PROJECT Reynolds Metals — RMC-Troutdale West Side of Site Along Sundial Road

ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool______

WATER LEVELS ———————————————————— START

DRILLING CONTRACTOR Tacoma Pump S Prilling Co.

- FINISH 5-30-88 LOGGER K. GehweUer

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

{F
T

)

-

3&0-

45JB-

-

SLO-

66JO —

-

SAMPLE

IN
TE

RV
AL

35.0

38.5

Q

HI 03
CL-2T

RE
CO

VE
RY

FE
ET

i.5

-

STANDARD
PENETRATION

TEST
RESULTS

8' -6' -8'
(N)

4-10-50/4"

SOIL DESCRIPTION

SOIL NAME, USeS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

SANn, (SW!, dark gray, wet, loose to
medium dense, fine to medium grained, no
silt, some red sand grains.

-

SAHQ, CSW), as abova

SAML (SW), as above slightly coarser ~
grained.

SAND. (SW), as above. "~

-

SANOr (SW), as above. —

SAND. (SW), as above. -

_

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

30 feet bgs water sample:

T=I4 degrees C pH=8.35 cond=2f2
F-=0.)8.

-

35 feet bgs water sample:

T=I5 degrees C pH=8.9 cond=500
F-=0.3I.

45 feet bgs water sample: ~
T=I8 degrees C pH=8 JB cond=8IO

-

55 feet bgs water sample: ~
T=I5 degrees C pH=8.5 cond=520
F-=0.29.

I
I
I
I
1
I

•i
1
i
i
i
i
i
i
i
i



PROJECT NUMBER
107493X18.02

BORING NUMBER
MWI5-I75

SHEET 3 OF 7

SOIL BORING LOG

PROJECT
ELEVATION.

Metals — RNC-Troutdale -LOCATION.
AlonO Sundial Road

-DRILLING CONTRACTOR Tacoroa Pump S Drilling Co.
i METHOD AND EQUIPMENT Cable Tool——————————————————————————;———————————————————

WATER LEVELS ____________________START J!l2?-l£5_____ PTWTCU 5-30-88 i nn«=n K. Gehweller

3=P
°tfc
SB
!•<

am

658-

:
7OO-

75JJ -

80UO-

1B&0-

-

SAMPLE

IN
TE

RV
AL a

?£
UJCD
Q.Z
5-3
t-2

>-cc
UJ
>
OH-
CJUM
UJUJecu.

-

STANDARD
PENETRATION

TEST
RESULTS

B1 -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

sflNii. vbwj, as aoove.

SAML (SW3, as abova ~

-

SAND. (SW), as above. ~

SAM1 (SW), as above. ~

SANO. (SW), as above except line to ~
coarse grained sand.

SAML (SW), as above. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS' AND INSTRUMENTATION

85 feet bgs water sample: ~

T=I4 degrees C pH=8.5 cond=500
F-=0.34.

-

-

Sheen and some brown foam observed IrT
bailed water front 75-85 Interval.
Appears similar to sheen and foam noted-
during drilling of MWI2-D.

85 feet bgs water sample: ~

T=I8 degrees C pH=8.5 cond=5BO
F-=0.33.

__________ ____ ... ___ .... _ .



PROJECT NUMBER
I074S3.D8.02

BORING NUMBER
MWI5-J75

SHEET 4 OF 7

SOIL BORINB LOG
f

1
I
I
I
I
I
I
i
i

•i
i
i
i
i
i
i
i

Netals — RMC-Troutdate \ nC4TTQN Slte *lon8 Sundial Road

ELEVATION ———————————————————
DfllLUNB METHOD AND EQUIPMENT Cable Tool___________

WATER LEVELS ———————————,————————START S~22~8B

.DRILLING CONTRACTOR Tacoma Pump S Drying Co.

-FINISH 5-30-88 -LOGGER K. Genweiler

^p

IB
CJW

JOOJD-

IKUB-

$
CC
Ul
f—

H-*

85.0

88.5

115.0

118,5

SAMPLE

a

turn 01—
OOImil)
ecu.

1.5

1,5

STANDARD
PENETRATION

RESULTS

0' -8' -8'

S8-50-50(too)

25-80-50/3"

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAMl. <SW), as above.

2MSL (SW), as above except well-graded ~H
sand with line to coarse, rounded to
angular gravel

SANfl. (SW), as above. ~~

SAML {SW), as above except tess gravel ~
and a (ttie liner grained.

SJML <SW), gray, wet, very dense, line to ~
coarse grained with trace fine rounded to
subanguer gravef.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

97 feet bgs water sample:

T=18 degrees C pH=8.8 cond=810
F-=0.3I.
Soil Sample at 87 feet was sand heaved -
into casing.

105 feet bgs water sample: ~

T«M degrees C pH=8.8 cond=800
F-=0.44

H5 feet bgs water sample: ~

T=t7^ degrees C pH=8^ cond=800
F-=0.4f
Soil: PIO=!.5 ppra, FID-35 ppre
Background=0.2-0.8

t



PROJECT NUMBER
107493X18.02

BORING NUMBER
MWI5H75

SHEET 5 OF 7

SOIL BORING LOG

Metals —. RMC-TroutdalePROJECT
ELEVATION —————————————
DRILUNS METHOD AND EQUIPMENT
WATER LEVELS _________

West side ot slte Alon9 Sundial Road
. DRILLING CONTRACTOR Tacoraa Pump S Drilling Co.

Cable Tool

.START 5-22-98 FTMTSH 5-30-8B tCGehweiier

DE
PT

H 
BE

LO
M

SU
RF

AC
E 

(F
T)

-

B5.0-

-

1 ':
130JD-

Q&O —

_

-

1400-

IMSJO-

SAMPLE

IN
TE

RV
AL

!35.0

I3Q.5

D

I«^01
UJ£D
Q- Z:
>-3
1— Z RE

CO
VE

RY
FE

ET

1.2

-

STANDARD
PENETRATION

TEST
RESULTS

B' -6" -6'
(N)

3-8-15
(24)

SOIL DESCRIPTION

SOIL NAME. USCS GROW SYMBOL, COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND, (SW), as above.

SAND. (SW). as above except loose to ~
medium dense.

-

-

SAND, (SW), as above. ~

:
SAML (SW), as above with trace oi wood
fragments/plant materiaL

-

-

SAND. (SW). as above. ~

S_AJH (SW). as above. -

-

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

-

125 ieet bgs water sample: ~
T=I7.5 degrees C pH=6.7 cond=580
F— 0.32.

-

•

135 Ieet bgs water sample:

T=18.4 degrees C pH=8.48 cond=580
F— 0.34
PID=0.22 ppra FID=240 ppra max
Background=0.02 ppra

-

145 feet bgs water sample: ~

T=I5 degrees C pH=8.58 cond=480
F-=0,35.

.4



PROJECT NUMBER
107493.08.02

BORING NUMBER
MWI5-I75

SHEET 6 OF 7

SOIL BORING LOG

1
I
I
1
I
I
I
i
i
•i
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i
I
I
i
i
i
i
t

PROJECT Rey»oMs Metals — RMC-Troutdale I np*TTOM Kest Side of Site Along Sundial Road

ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tooi

WATER LEVELS —————————————————.

.DRILLING CONTRACTOR Tacoma Pump S Drlliing Co.

-START 5-22-88 .FINISH 5-30-86 -LOGGER K. Gehwefler

§ESB
ii
LLlSow

-

BDJU

-

„

-

WUQ-

B&fl —

-

-

-

1700-

*•

I7BJO-

SANaE

IN
TE

RV
AL

155.0

(56.5

172.0

173.5

-

a

ûjtn
O-Z>-r>t-^z. RE

CO
VE

RY
FE

ET

1.2

!.0

STANDARD
PENETRATION

TEST
, RESULTS

8« -8- -8'
(N)

3-7-25
(32)

18-20-35
(55)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SA(-inr {SWX as above except no plant
raaterlaL

-

SAJH (SW). Qray, wet, medium dense, fine
to coarse grained sand, some fine 1/4 inch
grave! subrounded, no plant material.

-

RAND. (SW, as above. ~

SAML !SW), as above. ~

SAND, {SW), as ^>ove except medium
dense to dense.

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

155 feet bgs water sample:

T=I5.6 degrees C pH=6.85 cond=3i8
F -0.34.
Soil: PID=0.7 ppra FID=280 max
Background: PID=0 FID=t

-

105 feet bgs water sample: ~

T=I7^ degrees C pH=6.8 condMlO
F-=0.36.
PID/FID detects 0/5 ppra In borehole at -
185 feet bgs.

-

"

173 1eet bgs water sample:

T=I4.8 degrees C pH=7.04 cortd=440 -
F-=0.32 PID/FID 0/80

'
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PROJECT NUMBER BORING NUMBER
107483138.02 MWI5-175 SHEET 7 OF 7

SOIL BORING LOG

I PRCMEFT Reynolds Metals — RMC-Troutdale LTATTOM West side 0< site

ELEVATION Om> ' TNP rnMTPAnnrnp Tacoraa Purap S DrBling Co.
tun ucrurtn AUn cntmucirr CtSbfS TOOl

ft WATER IEVEI.S START 5-22-88 FTNTSH 5-30-88 ,

Along Sundial Road

nrjRpn K. Gehweiler

DE
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H 
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(F
T

)
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-

BSD —

SOD-

~

BSD —

axio-

L-

SAMPLE

IN
TE

RV
AL

181.0

182.5

a

O-Z

EC
Ul

ot-
OUJ
LULU
ecu.

1.5

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8"
W

3-12-40
(52)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SAND. (SW), as above.

-

-

SAUL (SW). as above. ~

SANO, (SW). as above. ~

.

SAML (SW), as above. -

SAND, (SW), as above. ~

Bottom of hole at 200 feet bgs.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

18) feet bgs water sample:

T=I4.4 degrees C pH=6.55 cond=550
F-=0.32

-

-

181 feet bgs water sample:

T=20.3 degrees C pH=7.28 cond=330 -
F-=0.34.

200 feet bgs water sample: ~

T=I3 degrees C pH=8.9 cond=382

— .._ —

.1
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PROJECT ReVnolds Aluminum Company- Troutdate. OR South

MEASURING POINT ELEV CNGVO) 27.13 .. DRILLING CONTRACTOR Geo-Tech Explorations
OR1LUNS METHOD AND EQUIPMENT HSA - Mobile Oriil B-53. B-l/4" ID Auger

WATER LEVEL ELEV/DATE ——————————————START 7/21/as -FINISH 7/21/95 -LOGGER Ivarr Gall

|E
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^— ———— —
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a.o
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1B.5

17.5

19.0

a

turn

! — ~Z.

t£
UJ

Ol—
CJUJ
UJUJ
CCU-

0.7

1.5

1.5

1.0

1.5

1.5

L5
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PENETRATIO

TEST
RESULTS

8' -8' -6"

3-3-3
(9)

1-2-2
(5)

l-t-2
(4)

(3)

i-l-l
(3)

f-f-t
, (3)

I-l-l
(2)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, CC
MOISTURE CONTENT, RELATIVE DEN
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Silt w/Sand. !ML). tan. drv. loose
grassroots
Comments: MW17-0000-0*

Sill. !ML), Tan-brown, dry, loose,
20% y. fine sand, L2S organic
material
Comment: MW17-0025-0*

Silt. (ML), Med.-brown, as above
Comment: MW17-0050-0*

Silt. (ML), Gray-brown w/orange
mottling, firm, damp, 10 - 15% v. fine
sand

SolL (ML), as above, wet

Silt w/Sandr (Ml 1, firay, firm, wet,
sand fine grained

Silt w/Sand. (ML), as above, wet
Comment: Gravel to 1-inch at 15.2 ft.
BGS

Silt w/Sand. (ML), as above, wet

* = Soil Sample
** « Note: MW17-18 Drilled to 17 ft.
BGS

. ' J
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PROJECT NUMBER
107493.KI.02

WELL NUMBER
MWI7-28

SHEET_I OF 1

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

Aluminum Company- Troutdale, ORPROJECT
MEASURING POINT ELEV (NGVD) 27-30

. LOCATION South Wetlar|ds
. DRILLING CONTRACTOR 6eo-Tech Explorations

DRILLING METHOD AND EQUIPMENT- HSA ~ Moblle Dfi" B-5a- B~^4" ro

WATER LEVEL ELEV/DATE ——————————————START 7/2l/3S .FINISH .LOGGER Ivan Gall
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17.5

19.0

20.0

21.5
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28.5
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>

a

turn
Q_ 21>-s

cc
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UJHIecu.

0.7

1.5

1.5
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US
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15
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1.5

1.5

1.4

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

3-3-3
(93

1-2-2
(5)

1-1-2
(4)

l-l-i
(3)

1-1-1
(3)

1-1-1
(3)

l-l-l
(2)

1-t-l
(33

1-2-3
(8)

9-9-9
(27)

2-4-8
(123

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

Silt w/Sand. (ML), tan, dry, loose
grassroots
Comments: MWI7-0000-0*

SIL (ML), Tan-brown, dry, loose,
20% v. fine sand, L2X organic
material
Comment: MWI7-0025-0*

Silt. (ML). Med.-brown, as above
Corament: MW17-0050-OX

Silt. (ML), Gray-brown w/orange
mottling, firm, damp, to - 15% v. fine
sand

SilL (ML), as above, wet

Silt w/Sand, (ML), Gray, firm, wet,
sand line grained

Silt w/Sand. (ML), as above, wet
Comment: Gravel to 1-inch at 15.2 ft.
8GS

Slit w/Sand. (ML), as above, wet

Sand w/snt. (SP-SM), Gray, loose,
wet, 10 - 15X silt, sand fine- grained

Sand, (SW), Gray, loose, wet,
med.-grained

• Sand. (SW), as above, wet

Silt. (ML), Gray-green, lirra, wet, 5%
v. fine sand

* - Soil Sample
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PROJECT NUMBER
I07493.KL02

WELL NUMBER
MW8-f6 SHEET t OF

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reyno^s Aluminum Company - Troutdale, OR I nn4TTftH South Wetlands

MEASURING POINT ELEV (NGVO)
DRILLING METHOD AND EQUIPMENT
WATER LEVEL aEV/DATE

23.38 .DRILLING CONTRACTOR Geo-Tech Explorations
HSA - Mobile Drill B-59

7/20/95 FTNTRH Ivan GaH

tI s
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4.0

5.5

7.0

8.5

9.5

M.O
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13.5
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15.5

!7.0

18.5

— — —— - — — —

a

D-2T

I—Z

cc
UJ

ot—
OtlJ
UJUJ
ccu.

1.2

1.2

1.0

1.3

0.9

1.0

1.0

1.5

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

2-8-8
(16)

5-8-4
(15)

2-1-1
(4)

(3)

3-2-2
(7)

1-1-2
(4)

2-2-1
(5)

i-2-2
(5)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Sandy Loam. Tan, loose, dry, plant
roots
Comnents: MWI7-0000-0*

Sand, CSP). Gray-brown to gray,
dry, loose, orange rich layers,
orange mottling
Comment: MWI7-0020-0*
sand, (ijFJ, as above, to A.< tt.
sharp contact with Silt w/Sand. (ML),
Tan-gray, damp, firm, orange

-i mottling
\ Comment: MWI7-0040-0*
Ssilt. (ML), as above, 20% sand
Silt, (ML), Gray-brown w/orange
mottling, firm, damp, root remnants

SaniJ, (SP), Gray, loose, wet, fine to
med.-grained, siltier at base

Sand, (SP), As above, with
alternating silt-rich layers

Sand, (SP), As above. Alternating
silty sand layers

Sand w/Silt. (SP-SM), Gray-green,
loose wet, alt. silt rich layers, sand
line to raed.-grained

* = Soil Sample
*» = Note: MW!8=18 Drilled to 16.5
tt. BGS

US
CS

DE
SC

RI
PT

IO
N

SP

ML_

-

SP_

-

-

WELL COMPLETION DIAGRAM

r03
CB '
C

O

8-
ln.

 d
iam

et
er

 s
te

e

i
OJ

£ ~1
eo —
O

0! El
— ffi

O —

£D c

r '

<n *̂

0

t
O
CVi

(O
tfl '
CD
O

* 
Co

lor
ad

o 
si

i
/

5^A/x5
>̂o
V^
sX
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>̂ĉiig8<>ĉ
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PROJECT NUMBER
107493.K1.02

WELL .NUMBER
MW8-31 SHEET , OF 2

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Aluminum Company - Troutdale. OR South Wetlands

MEASURING POINT ELEV (NGVD) 23.95 .DRILLING CONTRACTOR Geo-Tech Explorations

DRILLING METHOD AND EQUIPMENT HSA-Mobile Drill B-59 •—————

WATER LEVEL ELEV/DATE ——————————————START 7/20/sis FINT5H 7/20/95 -LOGGER Ivan Gall
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a
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^-•z.

CC
Ul

01—
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UJUJ
ccu-

'1.2

1.2

1.0

1.3

0.9

1.0

1.0

1.5

t

1.5

1.5

f.5

1.5

1.0

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -81

(N)

2-8-8
418)

• 5-8-4
(15)

2-1-1
(4)

l-l-l
(3)

3-2-2
(7)

1-1-2
(4)

2-2-1
(5) .

1-2-2
(5)

1-3-5
(9)

3-2-4
(9)

3-3-3
(9).

3-3-5
(11)

3-3-8
(14)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY ,

. Sandv Loam. Tan, loose, dry, plant
roots
Comments: MW17-0000-0*

Sjand, (SP), Gray-brown to gray,
dry, loose, orange rich layers,
orange mottling
Comment: MWI7-0020-0*
liand. (srt, as above, to 4.1 It.
sharp contact with Silt w/Sand. (ML),
Tan-gray, damp, lirm. orange

-i mottling
\ Comment: MWI7-0040-0*
Silt. (ML), as above, 20% sand

SJ1L (ML), Gray-brown w/orange
mottling, 1irm, damp, root remnants

Sand. (SP), Gray, loose, wet, line to
med.-grained, siitier at base

Sand. (SP), As above, with
alternating silt-rich layers

Sand. (SP), As above. Alternating
siity sand layers

Sand w/Silt. (SP-SM). Gray-green,
loose wet, alt. silt rich layers, sand
line to med.-grained

Sand w/Silt. (SP-SM) As above, wet,
to 20.4 it. BGS - sharp contact
w/silt, ML, gray-green, wet, lirm

S1L (ML), Gray-green, very firm,
damp, <5% v. line sand

Silt. (ML), As above, damp

S1L (ML), As above, damp
Comment: One carbonized wood
fragment

Sit (ML), As above, to 28-ft. sand
w/silt, (SP-SM), gray-green, wet
loose
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1
PROJECT NUMBER
I07493.KI.02

WELL NUMBER
MWI8-31 SHEET 2 OF 2

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT ReVnolds Aluminum Company - Troutdale, OR South Wetlands

MEASURING POINT ELEV (NGVD3

DRILLING METHOD AND EQUIPMENT
WATER LEVEL ELEV/DATE

23.95 -DRILLING CONTRACTOR Seo-Tech Explorations
HSA - Mobile Drill B-53

.START 7/20/95 -FINISH 7/20/85 .LOGGER Ivan Gail

i
ii
a en

3&0-

-

-

#.0-

-

46JQ-

60,0-

65JO-

-

SAMPLE

O
ER

VA
L

t->

31.5

33.0

34.5

38.0

a

UJCD

(—2:

EC
OV

ER
Y

EE
T

' CCii.

• 0.5

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -6'
(NJ

1-2-2
{5)

2-2-3
(7)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Sand CSP-SM) to 31.5 Ft. BGS (as
above)

Silt. (MH), Gray, loose, Wet, 20% clay,
elastic

Sao4 (SP), Gray, wet, loose, sand
raed.-grained
Comment: Possible sand according to
driller

* = Soil Sample

-

.

sc
s

ES
CR

IP
TI

O
N

=3O

SP

MH

sp-
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-
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-
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PROJECT NUMBER
1074S3.J1.02

WELL NUMBER
MW!9 ' SHEET I OF t

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PflOJECT Reynolds Aluminum Company - Troutdale. OR .LOCATION South Landfill

MEASURING POINT ELEV (NGVD) 27.10 -DRILLING CONTRACTOR Seo-Tech Explorations
DRILLING METHOD AND EQUIPMENT B-l/4" ID HSA - Mobile Drill B-59

WATER LEVEL ELEV/DATE ——————————————START 7/2l/3S FINISH i ORfya Ivan Gall

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

-

1 :
KUJ -

£0 -

20.0-

J5J3-

—— _

SAMPLE

IN
TE

RV
AL

2.5

4.0

5.0

8.5

7.5

9.0

10.0

11.5

12.5

14.0

o

UJCD

RE
CO

VE
RY

FE
ET

1.0

8.0

1.0

0.8

1.2

-

STANDARD
PENETRATION

TEST
RESULTS

B' -6" -8'
(N)

4-7-7
(18)

7-7-9
(23)

8-7-4
(17)

4-2-1
(7)

2-t-l
(4)

•

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Loose Fill. Sandy loam w/debris,
brown, dry
Comment: MW19-0000-0*

Sand, (SP), Gray w/orange mottling,
loose, dry, fine- to med.- grained
Comment: MW19-0025-0*

Sand. (SW). Gray, loose, moist,
med.-grained

Sand. (SW), As above, fining
downward to silt w/sand, (ML), tan,
firm, wet, at 8.5 ft.
Comment: MWI9-0075-OX

Sand, !SW), Gray, loose, wet,
med.-grained (to 10.5 ft.) sharp
contact w/siit w/sand,. (ML), tan,
firm, wet, 20% v. fine sand

S1L (ML), Gray-green, firm, wet
x = Soil Samples

US
CS

DE
SC

RI
PT

IO
N

SP~

SW

ML~
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PROJECT NUMBER
t074S3.NI.02

WELL NUMBER
MW20

SHEET I OF I

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG-*
1
1
1

PROJECT Reyno'ds Aluminum Company - Troutdale, OR Company Lake

MEASURING POINT ELEV (NGVD) 28-46 -DRILLING CONTRACTOR Geo-Tech Explorations

DRILLING METHOD AND EQUIPMENT S-i/4" ID HSA________

WATER LEVEL ELEV/DATE _——————————————START 9/l/8S FINISH 9/1/9S Ivan Gal!

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T

)

:
EO -

xuo —

6.0 —

20.0 —

*wrn

SAMPLE

IN
TE

RV
AL

2.5

4.0

5.0

85

7.5

8.0

10.0

IS.5

12.5

14.0

15.0

18.5

!7.5

19.0

20.0

2\5

22.5

24.0

25.0

28.5

• o

UJSJ
O.Z

t— "Z.

OLtli

8m
UJUJ
ecu.

0.5

0.5

f.O

0.8

0.8

0.7

1.0

t.2

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -81

(N)

2-3-3
(8)

3-4-4
(10

2-2-4
(8)

3-4-5
(!2)

4-3-8
(13)

4-4-8

7-8-5
08)

1-4-7
(12)

2-2-3
(7)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-0.5 ft. gravel for road
0.5 tt. sitty loam w/plant roots

SiiL (ML), Brownish gray; (5 yr 4/1)
to -It. brownish-gray (5 yr 6/1),
damp, firm

Silt. (ML), as above, dusky
yellowish-brown (!0 yr 2/2)

Sift w/Sand. (ML), Brownish-gray, (5
yr 4/1), Moist, firm, 15% very fine
sand

Sand, (SP), Brownish-gray (5 yr
4/t) damp, loose, fine-medium '
grained

Sarnl (SP), As above, medium to
coarse grained, damp

Sand, (SP), As above, damp

Sand. (SP), As above, wet

SSBit (SP), As above, wet

No Sample

Sand. ESP), As above, wet

US
CS

DE
SC

RI
PT

IO
N

-

ML_

-

SP-

~

-

-
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PROJECT NUMBER
I074S3.NI

WELL NUMBER
MW2M2

SHEET I OF !

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Aluminum Company - Troutdale, OR_______________ i nruTTfiM North Landfill

MEASURING POINT ELEV (NGVD) 24-54______DRILLING CONTRACTOR Geo-Tech Explorations
DRILLING METHOD AND EQUIPMENT B-l/4" 10 HSA_______________________________

WATER LEVEL ELEV/DATE .START 9/5/95 __FINISH 9/5/95 -LOGGER
SAMPLE

ER
VA

2.5

4.0

SLO
5.0

3.5
7.0

8.5
9.0

XU) - 10.5

20.0-

25JO-

>-cc
UJ

CJUJ
UJIIJ
ecu.

o.a

0.0

0.5

1.5

STANDARD
PENETRATION

RESULTS

B- -a- -8'
(N)

5-3-8
07)

5-27-20
(52)

2-1-1
(4)

l-l-l
(3)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

Siltv Loam. Brown, loose, damp

Sit, (ML), Gray w/orange mottling,
damp, 1irm, plant roots

No Recovery. Rig bringing up metal
fragments; SPT clogged w/wood

Siit. (ML), Black to dark gray, wet.
firm, wood grags., plastic, metal

Silt. (ML), Gray w/ black mottling,
wet, lirm, carbonized wood 1rags

12 FOOT TOTAL DEPTH DRILLED

• o
Po.
cccnc.ocncniu

ML

WELL COMPLETION DIAGRAM
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PROJECT NUMBER
I07493.NI.02

WELL NU êER
MW2I-25 SHEET I OF !

MONITORING GEOLOGIC AND CONSTRUCTION LOG

PROJECT
MEASURING POINT ELEV {NGVDJ .

Aluminum Company - Troutdale. OR Landfiil
24.8 .DRILLING CONTRACTOR Geo-Tech Explorations

DRILLINS METHOD AND EQUIPMENT 8-1/4" ID HSA__________

WATER LEVEL' ELEV/DATE ——————————————START 9/5/8S . FINISH J/5/SL .LOGGER Ivan Gall

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

610 -

!OO —

so -

-

-

SAMPLE

IN
TE

RV
AL

2.5

4.0

5.0

8.5

7.5

9.0

10.0

11.5

13.0

14.5

)8.0

!7.5

18.0

20.0

21.5

22.5

24.0

25.0

28.5

a

tUGO
O.Z

ECtu
ot—
CJttltutu
ccu.

0.8

0.5

1.0

0.8

,L°

1.0-

1.0

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

5-8-6
(17)

4-2-3
(9)

8-4-2
. (14)

i-2-2
(5)

3-1-2
(8)

8-5-4
(15)

3-4-5
(12)

3-1-2
(8)

1-2-7,
(10)

4-4-2
(10)

2-2-4
(8)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Siltv Loam. Brown, loose, damp

SIL (ML), Gray w/orange mottling,
damp, firm, plant roots

No Recovery - Wood frag, in split
spoon

No recovery

Silt (ML), Gray w/orange mottling,
firm, wet

No recovery in SPT-3 inch spoon
Silt. (ML), Gray, ioose, wet. 10-15%
wood frags

"̂~S1L (ML) As above, to 14 ft.
Sand. (SP), Red to gray red, loose,
dry, sand fine to raed. grained

^̂ Saad, (SP), Gray-brown to gray,
loose, wet, sand raed. grained

Sand (SP), Gray, loose, wet, raed.
grained, silt ~S%

Sand, (SP), As above, wet

Sand. (SP). As above, wet

SsasL ^sp'. As above, wet

US
CS

DE
SC

RI
PT

IO
N

ML_

-

-

SP-

-

-
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PROJECT NUMBER BORING NUMBER
107493.08.02 MW21-083

bntt 1 1 Ur o

SOIL BORING LOG

1 PROJECT ReVnolds Metals — RMC-Troutdate I on^TTOM Northeast Corner oi NLF

ELEVATION fWT! 1 TNR TONTRAnTOR Tacoraa RumP S Dr8linQ Co-
ORILUNG METHOO 4"n paiWMFMT Cable To°fc Dr'»in9 8-inch ID Steel Casing

1 WATER LEVELS ST«r 8-30-96 JHWTSM 10-1-86 IORRPP T.Gehweller

_c SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

I
1
I
1

§EIS—

aw

-

-

' :
KUO -

"

fcO -

200-

2&Q —

r •

ĉc
UJt—

10.0

tt.5

25.0

28.5

SAMPLE

Q

111 S3

t-Z

>-cc

ot—
OLD
UJUJ
CCU.

1.5

-

1.5

STANDARD
PENETRATION

TEST
RESULTS

0« -8' -8*
(N)

4-4-8
(JO)

4-4-8
(12)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-15 feet: Crushed basalt fat.

STIT, (ML), brown, damp, firm. Hit root at
4 feet.

SAML (SW), yellow brown, moist, very ~
loose, medium to fine grained, no silt.

SAND, (SW), as above, except wet, loose.

SAML (SW), as above, except fine to ~
coarse grained.

SAML (SW), as above, except medium to
coarse grained.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller adds water to bail out hole.
-

-

-

-

Casing advancing easily; add water to "
bail hole.

-

-

-

25 feet bgs water sample:

T=ia5 degrees C pH=8.88 cond=348
F-=8.B

1
1
I
I
1
I
I4
I



PROJECT NUMBER
107 493.08.02

BORING NUMBER
NW2I-083 SHEET 2 OF 3

SOIL BORINB LOG

Metals — RMC-Troutdate

-DRILLING CONTRACTOR Tacoraa Pump S DrBiing Co.
PROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool; Drl»tng B-lncn ID Steel Casing_____

WATER LEVELS ————————————————————START 9"30~S8_____ FINISH.

Northeast Corner of NLF

LOGGER T. Gehwelier

SESB
K̂— |t
tij§a co

-

3&0-

-

4K/M

*•

-

-

SOLO —

S5JO-

-

SAMPLE

<r
UIt-

40.0

41.5

50.0

51.5

a

UJtDa-z
f-2

a:
UJ

•Ic
tLlltl
ecu.

j_g

0.8.

STANDARD
PENETRATION

TEST
RESULTS

8' -6' -B'
(N)

4-12-12
(24)

2-3-4
(7)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOB. STRUCTURE,
MINERALOGY

SAND, (SW), as above, except fine to
medium grained.

-

-

SAND, (SW3, gray brown, wet, medium
dense, fine to medium grained.

-

SAUL (SW), as above, except trace ~
coarse grains, mica flakes, and red grains
of sand.

-

SAND, {SW}, as above except trace wood
fragments, very loose.

.

SAJffl, (SW), as above except loose, with 5 ~
percent silt.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

-

•

-

-

-

50 feet bgs water sample: ~

T-14.0 degrees C pH=8.4 cond=338

-

.

I
I

I
I

I
I

•J

I
I
I
I

I
I

I
I

I



PROJECT NUMBER
I07483U8.02

BORING NUMBER
MW2.-083 OF 3

SOIL BORING LOG

Metals — RNC-Troutdale
.DRILLING CONTRACTOR Tacoma Pump S Drlitlng Co.

PROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool; DrigSng 6-hich ID Steel Casing_____
WATER LEVELS _____________________ START 6-30-98______ FINISH

LQCATTQN Northeast Corner ot NLF

.LOGGER T. Gehweiler

DE
PT

H 
BE

LO
V*

SU
RF

AC
E 

(F
T)

_

efio —

:
7OQ-

7EJO-

800 -

J86LO-

SAMPLE

IN
TE

RV
AL

B5.0

B8.5

o
5g
ujm
£§
1— Z

>-a:
UJ

SH-OUJ
IUUJ
ecu.

0.8

-

STANDARD
PENETRATION

1 to I
RESULTS

B' -6' -8"
(N)

3-3-3
(6)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL-STRUCTURE.
MINERALOGY

SAND. (SW). as above.

-

SAMQ, (SW), as above except 20 percent
wood fragments.

Total depth equals 85 ieet.

-

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

85 feet bgs water sample: T=!4.3
degrees C pH=7.42 cond=400 F-=0.34

• "

-

-

-

-



PROJECT NUMBER
iO7493.D6.02

BORING NUMBER

NM21-063____ SHEET I OF 1

WELL COMPLETION LOG

OQA «=f*r Reynolds Metals — RMC-Troutdate

ELEVATION ....
DRILLING METI
WATER LEVELS

^nrj AMH FCIITPMPWT Cable To°
i

0 -

-

fO —

-

20 -

g 30 -
U-.

zc
o_
LU
en

40 —

-

_

50 -

-

-

BO -

_

-

GROUM) SURFACE |
8-
CJ
o

l"ii

feDr
DRILLING CONTRACTOR

Uing 8-Inch ID Steel Casln

I oniTTflM Northeast Corner of NLF
Tacoma Pump S DrUling Ca |
g

«TMT 10-1-98
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PROJECT NUMBER
107483.08.02

BORING NUMBER
MW2M78 SHEET I OF 13

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale |_nCATInN Northeast Corner of NLF

ELEVATION ———————————————————
DRILLINB METHOD AND EQUIPMENT Cable Tool Air Rotary;——————

WATER LEVELS ————————————————————START 5~B~86

-DRILLING CONTRACTOR Tacoroa Pump S Prilling Co.

.FINISH- LQPRFR I-Gall

*p
UJm

am

-

-

_

100 —

tGLO —

2CLO —

-

J2&0-

<

1
CCtitt-

5.0

8.5

7.5

10.0

IL5

15.0

18.5

20.0

21.5

24.5

28.0

SAMPLE

o

IUCD

>-cc

Si-
Oltl
LLJUJ
tru.

0.8

1.4

1.0

0.8

1.0-

1.2

STANDARD
PENETRATION

TEST
RESULTS

B1 -B' -8'

1-3-7
(10)

8-8-8
(18)

6-7-8
(15)

3-4-5
(8)

1-1-3
(4)

5-8-10
(19)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-1.5 feet: Crushed basalt fill.

SILL (ML), dark yellowish brown (lOyr
4/2), damp, firm, orange, mottling;
Sharp contact at 8 feet bgs with SAML
(SW), reoderate yellow brown (iOyr 5/4),

damp, loose, fine-medium-grained, poorly
rounded.
SAND. (SW), dark yellow brown OOyr 4/2).
wet. loose, fine-medium- grained, poorly
rounded.
SAND, (SW). brownish gray (5yr 4/1), wet.
loose, fine-coarse- grained, trace (less
than 1 percent) wood fragments.

SAND. (SW), as above.

SAML (SW), as above, except trace of "^
wood fragments.

SAND, (SW), as above.

•

SAM2. (SW), as above, except ~
medium-coarse-grained, trace gravel (to
1-Inch diameter)

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller adds approximately 10 gallons of
water.

Drilled open hole 5-12 feet bgs.

•

-

Driller reports increased permeability.

12 feet bgs water sample:

T=1L8 degrees C pH=8.02 cond=350
F-=5.30.

10-Inch casing total depth - 18 feet
bgs.

Driller adds 10 gallons of water.

Driller reports heaving sand In casing. —
Casing advances easily.

28 feet bgs water sample:

T=17 degrees C pH=8.3l cond=550
F—2.B1.
Driller reports 10 feet of heaving sand In
casino.



1
PROJECT NUMBER
107493.08.02

BORING NUMBER
MW2l-tr8 SHEET 2 OF 13

SOIL BORING LOG

PROJECT Reyno|ds Metals — RMC-Troutdate

ELEVATION _______________

LOCATION Northeast Corner of NLF

-DRILLING CONTRACTOR Tacorea Pump S Drilling Co.
DRILLING METHOD AND EQUIPMENT Cable Tool Air Rotary;______

WATER LEVELS ____________________ START ..5~6~8e -FINISH. -LOGGER I. Gall

TrPofe
^

i|iu3acu

3SO —

40JO-

4SJB-

-

SLO-

65JO-

-

— J$
EC
LLI
t—
Z

35.0

38.5

48.0

49.5

54.0

58.0

SAMPLE

Q
ZQ-

^Saim
£3t- z

>-
EC

>
CJUJ
UJIU
ccu-

i.4

, 1.4

-

. 1.2

STANDARD
PENETRATION

1 tZO } •
RESULTS

8' -B" -8'
(N)

6-8-10
(18)

II-H-I2
(23)

3-4-8-4
(JO)

SOIL DESCRIPTION

SOIL NAME, USDS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAMJ, CSW), as above, except
fine-ntedium-grained.

SANB, (SW), dark gray (N33, wet, loose,
ilne-raediura grained, poorly rounded.

SANO. CSW), as above, except trace of ~
wood fragments.

£A1CL (SW), as above, except trace of ~
wood fragments and gravel

SAML CSW), as above. —

SAML (SWX dark gray (N3), wet, loose, ~
fine-medluni-gralned, poorly rounded, with
5 percent sKt.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Small silt fragments, sample from
strainer.

DriSer reports heaving sand In casing -
silt fragments In bailer casing advances
easily.

-

Driller reports heaving sand In casing (I2~
feet).

45 feet bgs water sample: ~

T=IL2 degrees C pH=8.40 cond=420F-=o.sa.
Sample from strainer

Driller adds 15 gallons of water, casing "
advances easily.

-

Driller reports 5 feet heaving sand in
casing.

"̂ ~58 feet bgs water sample: T=!2 degrees
C pH^8.45 cond=650 F-=0.28.

I
•I
I

I
1
1
1
I
'I

II



PROJECT NUMBER
1074S3.08.02

BORING NUMBER
NW2MT8

SHEET 3 OF 13

SOIL BORING LOB

— RMC-TroutdalePROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool Air Rotary;______

WATER LEVELS —————,——————————————START 5~e~ae

LOCATION Northeast Corner ol NLF
-DRILLING CONTRACTOR Tacoraa Pump S Drilling Co.

-FINISH. .LOGGER I. Gall

ofc

"H
Kmaco

-

:
Too-

-

-

75JB-

BQD -

L

__i
1
UJ1—S

65.0

87.0

SAMPLE

o
•<iu
UJ03
0.3E •
>-Z>

>
CC111>•
UUJ
LUUJ
CCU-

1.3

-

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

2-4-4-8
(12)

SOIL DESCRIPTION

SOIL NAME. USDS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SAHfl, (SW). as above.

SAM1 (SW), as above.

GRAVEL with SAND. (GW), dark gray (N3),
wet, loose, moderately well rounded, up to
1-inch diameter. Approximately 20 percent
sand (medium to coarse-grained). Silt
less than 20 percent at 88 ieet bgs.

GRAVEL with SAND. (GW). as above. ~

GRAVFI , (GW), dark gray (N3), wet, ~
dense, moderately well-rounded, primarily
basalt.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Sample from strainer.

-

-

Drilling open hole, balling weathered
basalt fragments, drilling and casing
advancing slowly, driller reports

-\ gravel/sand heaving into casing. —\
~70 Ieet bgs water sample:

T=t2£ degrees C pH=8.86 cond=370
F-=0.28.

Begin air rotary drilling at 70 Ieet bgs "
on 5-13-88. Soil sample collected with
strainer.

Very permeable (Hole producing greater
than 50 percent gpra.

80 ieet bgs water sample: ~
T«M.5 degrees C pH=8.85 cond=350 -
F-=0.28.

-



PROJECT NUMBER
I07483JD8.02

BORING NUMBER

SHEET 4 OF !3

SOIL BORING LOG f
I

PROJECT Reynolds Metals — RMC-Troutdale LOCATION Northeast Corner of NLF

ELEVATION. -DRILLING CONTRACTOR Tacorea Pump S Drilling Co.
QRB.LINS METHOD AND EQUIPHENT Cable Tool Air Rotary;——————

WATER LEVELS ____________________ START s"a~9B -FINISH. -LOGGER I. Gall

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

{F
T)

-

K0-

-

woo-

_

«o-

flQjQ —

t&o-

SAMPLE

IN
TE

RV
AL Q

Sfz
t— Z RE

CO
VE

RY
FE

ET

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
CN)

SOIL DESCRIPTION

SOIL NAME, USDS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

GRAVEL, (G«X as above.
X"BBA¥£L (6W), dark gray (N3) with olive

gray (Syr 3/2) cement, wet, dense, gravel
moderately weB-rounded, primarily basalt
partlaHy cemented.

-

GRAVEL, (GW), grayish black (N2), wet
very dense.

• -

-

GRAVEL, (GW), dark gray (N3) with olive
gray (Syr 3/2} cement, wet, dense, gravel
moderately well rounded, partiaiy
cemented.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Hole producing greater than 50 gpm, no
evidence of cement in cuttlings.

Lower permeability (approximately SO
gpra).

-

Driller reports very hard drilling, cuttings"
80 percent crushed basalt, likely from
cobbles, hole producing less than 1 gpra, -
no evidence of cement.

100 feet bgs water sample: ~
T=!8.2 degrees C pH=7.08 cond=230
F-=0.52

Permeability increases slightly
(approximately 2 gpra), cement evident
on gravel, drtfng rate increases.

-

Permeability increases (approximately S~
gpm).

I
I
I
1

I

I
•I

I
I
I
I
i
I

I

J



PROJECT NUMBER
I07483m°2

BORING NUMBER
MW2H78 SHEET 5 OF ,3

SOIL BORIN6 LOG

I

1

I

1

I

PROJECT Reyn°lds Metals — RMC-Troutdale N°rtf)east Corner of NLF

ELEVATION ———————————————————
DUELING METHOD AND EQUIPMENT Cable Tool Air Rotary:

.DRILLING CONTRACTOR Tacoraa Pump S Drilling Co.

ST^T 5-6-88 FTNTSH iflRGFR I- Ball

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

-

c&o-

'.:

BKJ3-

1400-

IMSJO-

SAMPLE •

IN
TE

RV
AL o

turn

t-z

oc
UJ

f T 1 1 t
UJIL1
CCU_

•STANDARD
PENETRATION

TEST
RESULTS

8' -6' -8'

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

GRAVEL. (GW).-as above.

•

GRAVEL. (GW). as above. ~

GRAVEL, (GW). as abova

£BAV£L (GW). as above.

GRAVEL, (GW). as above.

SBAYEL (GW). as above. —

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

120 feet bgs water sample:

T=I7 degrees C pH«7.08 cond=2IO
F-=0.38

-

-

Discharge Increase to 10-15 gpro less ~~
cement evident, percentage of basalt
gravel decreases.

WO feet bgs water sample: ~
T=I5 degrees C pH=8.73 cond=250

-

1

1

1

I

I

t

i

i



PROJECT NUMBER
107483.08.02

BORING NUMBER
MW2J-J78

SHEET 5 OF 13

SOIL BORING LOG

PROJECT RgynoliJs Metals — RHC-Troutdaie Northeast Corner ol NLF

ELEVATION:———————————————————
DRILLING HETHOD AND EQUIPMENT Cable Tool Air Rotary;_____
WATER LEVELS ___________________ START 5-6-86

-DRILLING CONTRACTOR Tacoraa Pump S Drilling Ca

-FINISH- .LOGGER I, Gall

xP

in
!•<

tu5
DM

-

-

Htt-

BOfl-

-

BSO —

IRLO-

J75J8 —

^

UJ

3

SAMPLE

a

turn
Q-Z>-=>t-z

Ui

SH-
OUJ
iJJUJ
eru.

-

STANDARD
PENETRATION

RESULTS

B'-8'-8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

GRAVFLr (GW), 3S above. .

SAML (SW, dusky yellow (5yr 8/4). wet.
loose, fine-to-coarse- grained, mica
flakes, 5 percent gravel.

SAND with GRAVEL. (SW), olive gray (5yr ~
3/2), wet, loose, fine to coarse-grained,
gravel moderately well-rounded.

_

SAND with GRAVEL. fSW), as abovp.

SM£L (SW), light olive gray (Syr 5/2),
wet, loose, medium to very coarse grained,
large rafca flakes, trace ol gravel.

SANTJ, {SW), as above. ~

SAML <SWX as abova ~

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

More cement evident in cuttings

Driller reports sand heaving into casing,
and increased permeability.

.

• 1
180 feet bgs water sample: ~

T=!2.l degrees C pH=7.22 cond=2IO
F-=0.28

Driller reports sand heaving Into casing ~
producing greater than 50 gpro.

-

-,

f1



PROJECT NUMBER
107483.08.02

BORING NUMBER
MW21-1T6

SHEET 7 OF 13

SOIL BORING LOG

PROJECT Rey"olds Metals — RHC-Troutdale LOCATION NQrtheast Corner ol NLF

ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool Air Rotary;_____

WATER LEVELS ———————————————————— START 5~6~S9

-DRILLING CONTRACTOR Tacoraa Pump S Drilling Co.

-FINISH. IQRRFB I-Gall

*P
S&£H
S|
Sen

-

«5fl-

' :
wuo-

-

S60-

-

20OO-

JzosjoH

F ;

-

$cc
LLJ
t-zt—t

SAMPLE

CD

I<*<tU
mm
O-Z>-r>\-~z.

>-
fSL

>•

CJUJ
LULU
tru.

STANOARD
PENETRATION

TEST
RESULTS

B' -B' -6'
(N)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND, (SW), as above.

SANin with GRAVF1 . (SW), light olive gray
(Syr 5/2) wet, loose, fine to coarse
grained sand and gravel, rounded to
angular gravel, large micas.

SAUL (SW), dusky yellow (Syr 8/4), wet. ~
loose, line to coarse grained, mica Hakes,
trace ol gravel, small, rounded.

-

SAML (SW). medium light gray (N6). wet.
loose, medium to coarse grained sand,
large mica flakes, trace oi gravel less
than 5 percent.

SAND with GRAVEL (SW), medium light
gray (N8) wet, loose, line to
coarse-grained, rounded gravels, large
micas.

SILX (ML) grayish olive green (Syr 3/2),
wet, very f Inn, slightly plastic, trace ol
sand.

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

180 feet bgs water sample:

T=I2.2 degrees C pH=7.45 cond=220
F-=0.28

Driller reports sand heaving into casing
producing greater than 50 gpra.

Driller reports sand heaving into casing ~
producing greater than 50 gpra.

-

-

Driller reports sand heaving Into casing "
producing greater than 50 gpra.

Some pieces of wood from 195 feet

Driller reports casing becoming harder to"
rotate.

200 feet bgs water sample: ~

T=I2.8 degrees C phN7.27 cond=!38
F-=0.298

Formation producing no water.

_______________ _



PROJECT NUMBER
t07493.D8.02

BORING NUMBER
MW2IH78

SHEET 8 OF 13

SOIL BORING LOB

I
i

PROJECT Reynolds Metals — RMC-Troutdale Northeast Corner of NLF

ELEVATION ———————————————————
DRBJ.INS METHOD AND EQUIPMENT Cable Tool Air Rotary;______

WATER LEVELS ————————————'.———————— START 5~B~8a

-DRILLING CONTRACTOR Tacoma Pump S Drilling Co.

.FINISH- .LOGGER I. Gall

*p
IN
5i5oca

-

22GJB-

-

«.-:

2300-

_
236LO-

-

|cc
LLJ

i

SAMPLE

o
"̂  111
liS 03

t-z

<r

UJtliecu.

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SILL (ML) as above to 215 feet bgs.

£AML CSW), grayish olive green {Syr 3/2),
wet, loose, fine to coarse-grained, mica
flakes, grading to 219 feet.

-

GBAV£L (GW), dark gray (N3), wet, loose,
moderately well rounded, grave! to 2-inch,
5 percent sand.

-

GRAVEL. (GW), as above. ~

GRAVFL. (GW), as above. ~

GRAVEL. (GW). as above. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Producing approximately 20 gpra.

Percentage of gravel Increases with
depth to 217 feet bgs.

Gravel at 2!8 feet bgs.

Producing greater than 80 gpra.
"~"~220 feet bgs water sample: ~

T=)3 degrees C pH=7.8 cond=MO
F-=0.25

Producing greater than 80 gpra. ~

-

23-4 feet bgs water sample:
T=I4 degrees C pH=7.7Q-cond=!3Q -
F-=0.2e

Producing greater than 80 gpra.

I
I

I
1

I
I

•J
I

i
I

I
I

I

i
»

i
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PROJECT NUMBER
I07493DQ.02

BORING NUMBER
MW2I-I78

SHEET 8 OF 13

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale LOCATION Northeast Corner of NLF

ELEVATION
DRILLING METHOD AND ™ITP»IFMT
WATER LEVELS

.DRDJJNS CONTRACTOR Tacoraa Pump S Drilling Co.

' Cable Toot Alr

START 5~6~8a -FINISH. -LOGGER I. Gall

»P
°ib

^
X<
tfeiti 5aca

-

24&0-

260JO-

26SD-

-

280UB-

-

2KO-

_J
•<

Z
UJt—z:*-i

SAMPLE

a
5cc<^S
UJDQQ-Z:>-3
t-2

£
>
CJHJ
UJUJ
ecu.

STANDARD
PENETRATION

TEST
RESULTS

6' -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

RRAVEL. (GW). as above.

RRAVEL. (GW). as above.

SILL <ML). olive oray (5yr 4/t) wet, llrra.

SAML (SW), dark greenish gray (Syr 4/1).
wet, loose, line-to- coarse-grained, ,
trace of gravel, wood fragments, grading
at 250.

GRAVEL. (GW), with sand, dark gray (N3),
wet. loose, gravel, poorly rounded, trace
of wood fragments.

SANO. (SW), medium gray (N5), wet, loose,
line-to-coarse-grained, ralca flakes,
trace wood fragments, 10 percent silt.

SANH. (SW), as above, except no slit.

SAtlQ. (SW). as above. —

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

-

~

-

-

Producing greater than 50 gpra.

Driller reports sand heaving Into casing
producing approximately 40 gpra. _

280 feet total depth 5/14/98.

280 feet bgs water sample: ~
T=I5 degrees C pH=8.25 cond=!30
F-=0.27

Producing approximately 70 gpm. sand ls~
heaving Into casing.

I
1

i



I
PROJECT NUMBER
107483.08.02

BORING NUMBER
MW2I-I7S SHEET 10 OF 13

SOIL BORINB LOG

Metals — RNC-TroutdalePROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool Air Rotary;______

WATER LEVELS ————:———————————————START 5~a~88

LOCATION Northeast Corner of NLF
.DRILLING CONTRACTOR Tacoma Pump S Drgiing Co.

-FINISH. -LOGGER LGali

r**sE
SB
Kmaco

-

-

27&0-

-

;
JflOUO-

280JO-

286LO-

|cc
UJ
i

SAMPLE

a
S&**&
UJD3

£§
f-Z

>-cc

in;
UJlilocu_

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOU. STRUCTURE,
MINERALOGY

GRAVEL. (GW), dark gray (N3), wet, very
dense, partially-cemented, moderately
wefl-rounded, primarily basalt.

-

-

~

GRAVEL, (GW), as above. ~

-

SAm (SWJ, medium gray (N5), wet, loose,
fine-to-raediure-grained, raica flakes,
trace wood fragments, less than f percent
graveL

SAfcO. <SW), as above. ~

SAML (SW), as above.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Cuttings primarily crushed basalt, driller
reports very hard drilling, producing
approximately 120 jjpra.

-

277 feet bgs water sample:

T=I8.I degrees C pH=7.72 cond=!30
F-=0.2I

-

Producing approximately 120 gpra, drilled "
open hole 280-285 It bgs.

.

Producing approximately 50 gpra, driller ~
, reports sand heaving Into casing.

-

Note: Removed A cubic yards of sand
iron 280-300 feet bgs.

i
i
i
i
i
i
•i
i
i
i
i
i
t
i
i
i



I
PROJECT NUMBER
t07483.De.02

BORING NUMBER
MW2M76

SHEET II OF 13

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale LOCATION Nor*heast Corner ol NLF

ELEVATION ———————————————————
DRILLING METHOP AND EQUIPMENT Cable Tool Air Rotary:_____

HATER LEVELS ____________________START 5~B~8B

-DRILLING CONTRACTOR Tacoma Pump S Drilling Co.

.FINISH. .LOGGER I. Gall

srPoit
SH
z-<
.̂ii

n iffS
aw

-

30fifl-

30JO-

3BJO-

32CUO-

-

32S.O-

— >-t
cc
UJ
t—
5

SAMPLE

o
i«•<IL1
LUCD
O-Z

1-Z

>-
CC
UJ

SH-OLU
UJUIecu.

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

SAND. (SW). as above.

-

SAtfL (SW). as above. ~

SANnr (SW), as above, except with 5 ~
percent gravel.

SAML {SW}. as above, except with S ~
percent silt.

SAND, (SW), as above, except 10 percent ~
QraveL

GRAVR . (GW). dark gray (N3). wet. very
dense, moderately well rounded, prhiarSy

.basalt, 10-15 percent sand, partially
cemented, trace wood Iragraents.

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

300 feet bgs water sample:

T=I8.1 degrees C pH=8.29 cond=170
F-=O.I8
DrlBer reports sand heaving Into casing
producing approximately 50 gpra.

-

-

-

Note: Removed 4 cubic yards ol sand
Irora 300-320 leet bgs.

320 leet bgs water sample: ~
T=I8 degrees C pH=7.84 cond=188
F-=0.32

OrlHer reports very slow drIBIng rate.
Producing greater than 100 gpra.

'

M



I
PROJECT NUMBER
107493138.02

BORING NUMBER
NW2M78 SHEET 12 OF !3

SOIL BORING LOG

PROJECT Rey"Q|ds Metals — RMC-Troutdale LOCATION Northeast Corner of NLF

ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT .Cable Tool Air Rotary;——————

WATER LEVELS ————————————————————START S~B~88

. DRILLING CONTRACTOR Tacona Pump S Drilling Co.

.FINISH. .LOGGER LGail

Tp

IB
HISam

-

335jQ-

-

340S-

346UJ—

360UO-

m.-

^

ECtu
t—z

SAMPLE

o

UJtDCU2:
I-Z

cc

Is
UJUJ
CCU-

-

STANDARD
PENETRATION

RESULTS

8' -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

ERAVFI . (GW), as above.

GRAVEL. (GW), as abova ~

:
GRAVEL, (GW), as above.

-

Basalt grayish black iN2), wet, very
dense, fragmented, sharp edges, small
pieces, very stnaa anount sand grains less
than 2 percent.

Basalt, as above, except no fines ~
present.

Basalt, as above, except with small ~
fragments of silt stone {light olive gray
(Syr 8/1} angular less than 5 percent,
present for 1 foot to .5 foot.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

DrlBer reports very slow drilling rate.
Producing greater than iOO gpm.

-

-

340 feet total depth on 5/15/88.

340 feet bgs water saraple: —
T=I8.7 degrees C pH=7.8l cond=IBO
F-=0.28

Drilling open hole producing roughly i-2
gpra.

Driller believes sand carae In from
above.

-

Driller noted that there was a slight
quick drop alter going through section
which showed siltstone fragments.

1
I
I
I
1

•1
I
I
I
I
I
I
1I
I



I
I PROJECT NUMBER

107493DB.02
BORING NUMBER
MW2M76 SHEET 13 OF 13

SOIL BORING LOG

I
PROJECT Reyn°lds Metals — RMC-Troutdale LOCATION Northeast Corner of NLF

ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool Air Rotary;______

WATER LEVELS ————————————————————START s~e~86

-DRILLING CONTRACTOR Tacorea Pump S Drilling Co.

-FINISH. -LOGGER I. Gait

*p
ofc

aw

-

-

386JO-

f :
3TOJD-

37EO-

3810 —

L-

$ccUJ
t-
Z»— i

SAMPLE

a

ujm

1— Z

cc

Slit
UJUJecu.

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -8'
(N)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

..

Basalt, as above.

End ol Boring

-

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

380 teet bgs water sample:

T=20.2 degrees C pH=8.54 cond=280
F-=O.I9

-

-

-

-

-

-



I
PROJECT NUKBER
IQ7493.D6.Qg

BORING NUMBER
NW2M78_____ SHEET I OF 1

WELL COMPLETION LOG

PROJECT Reynolds Metals — RMC-Troutdaie i MUTTON Northeast Corner of NLF M

ELEVATION .
DRILLING METJ
WATER LEVELS

<OD AND EQUIPMENT Cabte TOQ| Alr

DRILLING CONTR
Rotary;

^CTrtR Tacoraa Purap S Drilling Co. . 1
'

START 5-8-88 FTNTRH . 1 OGGFH _L Sail ' JM

0 -q

tO -r

20 -=

30 -1

40 -=

50 -_

80 -=

70 -=

80 4

80 -=

100 -=

no -i
120 -̂

130 4

150 4

_ ISO -E
1 — :
i-L! (TO —
ULJ :
^180 -=
— -— ~

I— ,180 -E

.§200 4

210 -=
-

220 -i

230 -=

240 -=

250 -|

280 -=

270 -i

280 4

290 -|

300 -i

310 -I

320 -E

330 -1

340 -_

350 -̂

360 -i

GROUND SURFACE P"r»1

3 1

| 1

I

1
O

;sz

I
9

ft

1a

•o

^ » -BS s. S
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Hni
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•
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xx
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•n
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x
/

^
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X
X
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/
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XX>Os<
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See Boring Log
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PROJECT NUMBER
I07433.NI.02

WELL NUMBER
MW22 SHEET I OF I

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Aluminum Company - Troutdale, OR .LOCATION North Land1i!l

MEASURING POINT ELEV (NGVD) 25-35 -DRILLING CONTRACTOR Geo-Tech Explorations

DRILLING METHOD AND EQUIPMENT s~l/4" m HSA———————'.——
MATER LEVEL ELEV/DATE ——————————————START a/B/95 9/8/95 -LOGGER Ivan Gal1

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

-

5LO -

1

100 —

15.0 -

20.0 —

25JO-

-

SAMPLE

IN
TE

RV
AL

2.5

4.0

5.0

8.5

7.5

9.0

10.0

11.5

12.5

14.0

15.0

18.5

17.5

19.0

20.0-

21.5 ,

22.5

24.0

28.5

28.0

a

ujcn
o-s:
I-Z

cc
UJ

01—
CJUJ
LLJLLJ
Cull.

1.0

0.5

1.0

t.O

1.0

0.9

,

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

4-4-4
(12)

2-2-4
(8)

3-4-6
(13)

5-7-7
(19)

4-4-B
(14)

2-3-3
(8)

3-5-8
(14)

2-2-4
(8)

1-2-2
(5)

1-5-5
(11)

SOIL DESCRIPTION

SOIL NAME, USeS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Siltv Loam. Mod. yellow-brown (10
yr 5/4), loose, dry

Sit (ML), Dusky brown (5 yr 2/2),
damp, firm, -5% fine- grained sand

Silt w/Sand. (ML), Mod.
yellow-brown (10 yr 5/4), Damp, firm,
to 8 ft. - Sand w/Silt, <SP), Mod.
yellow-brown (10 yr 5/4), damp
loose, sand line grained
Sand, (SP). As above, damp, 5-10%
silt

Sand. (SR), Brownish gray, (5 yr
4/1), damp', loose, fine grained
coarsening downwards to raed.
grained

Sand, (SP), As above, damp

Sand. (SP), As above, wet

Sand. (SP), As above, wet

Sand, (SP), As above, wet

Sand, (SP), As above, wet

Sand. (SP), As above, wet, silt-rich
layer at 28.5 ft. BGS

US
CS

DE
SC

RI
PT

IO
N

ML-

SP-

-

-
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I
PROJECT NUMBER
I07493.NI

HELL NUMBER
MW23 SHEET I OF 1

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT ReVnoids Aluminum Company - Troutdale, OR North Landfill

MEASURING POINT ELEV {NGVO) . 28-4.!, .DRILLING CONTRACTOR Geo-Tech Explorations

DRILLING METHOD AND EQUIPMENT 8"'/4" ID HSA—————
WATER LEVEL ELEV/DATE ____________START 9/1/95 .FINISH 9/1/95 -LOGGER Ivan Gal!

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

:

10 -

KUJ -

S6.0 -

20.0-

25JJ —

SAMPLE

1VAU
31N

I

25

4.0

5.0

8.5

7.5

3.0

(0.0

H.5

!2.5

14.0

!5.0

18.5

17.5

18.0

20.0-

21.5

22.5

24.0

25.0

28.5

a
3fi
g|
t-z

>-
CC
LU
>
01—
OUJ
UJUJ
CULL.

0.8

t.O

1.0

(.0

1.1

1.2

1.2

1.0

1.5

STANDARD
PENETRATION

TEST
RESULTS

6' -8' -8'
(N)

4-8-7
. 07)

2-5-7
(14)

2-6-5
03)

1-2-4
(7)

2-2-5
(S)

2-2-4
(8)

2-2-3
(7)

i-2-2
(5)

8-8-8
(22)

2-8-9
(17)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Silty Loam. Grass roots

Comment: TMW22-OQOQ-OX

Sit. (ML), Brownish-gray (5 yr 4/1),
damp, firm

Comment: TMW22-0025-0*

Silt. {ML), As above, damp

Comment: TMW22-0050-0*

Si!t. (ML) As above, coarsening
downwards to sand (SP), brownish-
gray (5 yr 4/f), damp, loose, fine, to
raed.-grained sand at 8.5 ti.

Sand, (SP), As above, damp

Sand. (SP), As above, damp

Sand, (SP), As above, wet,
alternating fine and raed.- to
coarse- grained layers

Comment: Columbia S Sandy (Crs.)
sand.s
iland. (SP), As above, wet, med.- to
coarse-grained

Comment: Sandy river sand
Sand, (SP), As above, wet

Sand (SP), As above, wet

Sand. (SP), As above, wet

25 FEET TOTAL DEPTH DRILLED

x = Soi! Sample

US
CS

DE
SC

RI
PT

IO
N

ML

-

SP

-

-

-
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PROJECT NUMBER
107493.HI.02

WELL NUMBER
MW24

SHEET f OF I

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

I
I
I
I
I
I

PROJECT
MEASURING POINT ELEV (NGVD)

Aluminum Company - Troutdale, OR . LOCATE ScraP Yarci

30.13 .DRILLING CONTRACTOR Geo-Tech Explorations
DRILLING METHOD AND EQUIPMENT HSA - Mobile Drill B-58, 6-1/4" ID Augers

WATER LEVEL ELEV/DATE ——————————————START 7/12/95 .FINISH 7/12/95 -LOGGER Ivan Gal!

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

~

~

5.0 -

-h
fOfl -

-

'

£0 -

~

~

-

2ao-

— —

SAMPLE

IN
TE

RV
AL

2.5

4.0

5.0

6.5

7.5

9.0

10.0

11.5

12.5

14.0

a

turn
Q-Z

t-z

cc
UJ

01—
CJUJ
UJLU
CCU-

1.4

1.5

1.4

1.2

1.4

•

STANDARD
PENETRATION

1 CO r
RESULTS

8' -8' -8'
(N)

3-3-2
(8)

2-2-1
(5)

2-5-7
(14)

l-l-l
(3)

1-1-3
(5)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Sand w/Debris. Black, loose, dry
Comment: TMWOI-0000-0*

Sand, (SW), Lt. brown, damp, loose.
fine to raed.-grained

Sand w/Silt. (SP-SM). Med.-brown.
damp to wet (at 6 ft.), loose, sand
fine-grained, -30% silt

Sand. (SP), Med.-brown. wet, loose.
fine- to med. -grained at 8.5

Sand, (SP), As above, to 10.5 It. silt.
(ML), tan orange to dark gray, firm,

wet, FeO concretions, slightly plastic

Sit, (ML), Dark gray-green, firm,
damp, slightly plastic, 10 - 15% clay

* = Soil Samples

'

>

US
CS

DE
SC

RI
PT

IO
N

sw-

~

SP

ML"

—

-
-
-

—
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PROJECT NUMBER
107493.Hf.02

WELL NUMBER
MW25-24 SHEET 1 OF 2 •

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

I
I
I

PROJECT
MEASURWG POINT ELEV (NGVD) .

Aluminum Company - Troutdale, OR . LOCATION ScraP Ysrd

31.14 -DRILLINB CONTRACTOR Geo-Tech Explorations
DRILLING METHOD AND EQUIPMENT HSA - Mobile Drill B-59. 8-1/4" ID Augers
WATER LEVEL ELEV/DATE .START 7/l2/95 FINISH 7^12/85 LOGGER Ivan' Gal1

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

5LO -

w -

£0 -

-

20.0-

26JB

SAMPLE

IN
TE

RV
AL

2.5

4.0

5.0

8.5

7.5

8.0

10.0

11.5

12.5

14.0

15.0

18.5

J7.5

19.0

20.0

21.5

22.5

24.0

25.0

28.5

27.5

29.0

30.0

a

tucn
O-Z

t--z.

<£.
UJ

CJtll

ceti!

1.3

1.3

1.0

1.5

1.5

1.5

1.0

1.3.

1.3

1.2

1.0

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

4-4-3
(II)

2-2-1
(5)

3-3-2
(8)

l-l-l
(3)

l-t-l
C3)

l-l-l
(3)'

(3)

2-2-2
(8)

(8)

2-3-4
(9)

l-l-l
(3)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

Sand. (SP), Brown-gray, loose, dry
Comment: Refractory brick to 1 ft.
TMW02-0000-OX

Sand, (SP), Tan-brown, loose, dry,
fine- to med.-grained, 5 - 10% silt
Comment: TMW02-0025-0*

Sand. (SP), As above, damp
Comment: TMW02-005Q-0*

Sii, (ML), Brown w/orange mottling,
firm, wet, 10 - 15% v. fine sand

SJL (ML), Gray-brown w/orange
mottling, firm, damp, slightly elastic

SJi, (ML), Lt. gray-brown w/orange
mottling, iirm, darap, slightly plastic,
5% v. fine sand

Silt w/Sand. (ML), Lt. gray-brown
w/orange mottling, firm, wet, 15% v.
fine sand

Siltv Sand. (SM), Gray-green, firm,
wet, 20% silt, sand fine- grained

Sllty Sand, (sra), As above, damp to
wet

Silt w/Sand. {ML}, Gray-green, firm,
damp, 15% tine sand

Siltv Sand. {SM}, Gray-green, firm,
damp to wet, 20% silt, sand
fine-grained <

Siitv Sand. (SM), As above, to 2S.5
ft. BGS;

med.-grained

-?•

US
CS

DE
SC

RI
PT

IO

SP

ML-

-

-

SM

-

ML"

SM

sw
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PROJECT NUMBER
IQ7433.HI.02

WELL NUMBER
MW25-24 SHEET 2 OF 2

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Revnolds Aluminum Company - Troutdale, OR -LOCATION ScraP Yard

MEASURING POINT ELEV (NBVD). 31.14 -DRILLING CONTRACTOR Geo-Tech Explorations
DRILLING METHOD AND EQUIPMENT HSA - Mobile Driil B-58. 6-1/4" ID Augers

WATER LEVEL ELEV/DATE ——————————————START 7/S2/95 -FINISH 7/12/95 Ivan Gall

p

I
a to

-

35LO-

'

50.0-

55JO -

—

SAMPLE

4T
ER

VA
L

«-H

30.0

31.5

a

UJ CD
0.21

h-Z

•

DC
UJ

CJUJ
UJUJccu.

•

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

3-5-10
{18)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

Sand. (SW), As above
Comment: Driller reports heave in
auger

•

• 0
t-4

£i— «orcno
CJCO
COUJ:DO

SW.

-

-

-

WELL
COMPLETION

DIAGRAM

-
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I
PROJECT NUMBER
l07433.Hi.02

WELL Nl»eER
MW25-35 SHEET I OF 2

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT Reynolds Aluminum Company - Troutdale', OR LOCATION ScraP Yafd

MEASURING POINT ELEV (NGVD) 3a89 -DRILLING CONTRACTOR Geo-Tech Explorations
DRILLING METHOD AND EQUIPMENT HSA - Mobile Drill B-S9. 8-1/4" ID Augers __________

WATER LEVEL'ELEWQATE ______________ START 7/24/3S ______ FINISH 7/24/95 .LOGGER 1Ivan Gall

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

S.O -

JOuQ —

K.Q -

AA A

-

!SJ3

SAMPLE

IN
TE

RV
AL

2.5

4.0

5.0

8.5

7.5

S.O

10.0

11.5

12,5

14.0

(5.0

!8.5

17.5

19.0

20.0

21.5

22.5

24.0

25.0

26.5

27.5

28.0

30.0

o
§§
UJEQ
O.Z
>-3
f-Z RE

CO
VE

RY
FE

ET

1.3

1.3

1.0

1.5

US

1.5

1.0

1.3-

. 1.3

1.2

1.0

STANDARD
PENETRATION

TEST
RESULTS

8' -8* -8'
(N)

. 4-4-3
01)

2-2-1
(5)

3-3-2
(8)

i-l-l
(3)

!-!-!
(3)

I-l-l
(3)

l-i-l
(3)

2-2-2
(8)

1-1-4
(8)

2-3-4
.(3)

i-l-!
(3)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Sand. (SP), Brown-gray, loose, dry
Comment: Refractory brick to 1 ft.

Sand. (SP), Tan-brown, loose, dry,
fine- to nted.-grained, 5 - 10% silt

Sand. (SP), As above, damp

Siit. (ML), Brown w/orange mottling,
firm, wet, 10 - 15% v. fine sand

S1L (ML), Gray-brown w/orange
mottling, firm, damp, slightly elastic

SJL CML), Lt. gray-brown w/orange
mottling, firm, damp, slightly plastic,
5% y. fine sand

Silt w/Sand. {ML), Lt. gray-brown
w/orange mottling, firm, wet, 15% v.

. fine sand

Silty Sand. (SM), Gray-green, firm,
wet, 20% silt, sand fine- grained

Silty Sand. As above, damp to wet

Silt w/Sand, (ML), Gray-green, tirra,
damp, 15% fine sand

Siltv Sand. (SM), Gray-green, firm,
damp to wet, 20% silt, sand
fine-grained '

'Siltv Sand. {SM), As above, to 28.5
ft. BGS;
Sand, (SH), Gray, loose, wet, sand
med.-grained
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PROJECT NUMBER
iOr483.HI.02

WELL NUMBER
MW25-35

SHEET 2 OF 2

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

PROJECT ReVnolds Aluminum Company - Troutdale, OR . LOCATION Scrap Yard

MEASURING POINT ELEV (NGVD) 30-89 -DRILLING CONTRACTOR Geo-Tech Explorations

DRILLING METHOD AND EQUIPMENT HSA - Mobile Drill B-59. B-l/4" ID Augers___________

WATER LEVEL ELEV/DATE ______________START 7/24/95______FINISH 7/24/95 .LOGGER Ivan Gall

EP
TH

 B
EL

OW
UR

FA
CE

 (
F

T
)

atn

350

i :
<«JO-

«•:

50.0-

65JO-

1 — ~ — ————
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M
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>— *
30.0
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38.5

— — —— -

igto co
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LLI

CJUJ
UJUJ
cc ii-

1.0

12

'

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

3-5-10
(18)

r-9-g
(25)

3-9-13
(25)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SsM (SW), As above
Comment: Driller reports heave !n
auger

Sand, (SW/SP), Gray, wet, loose,
med.-grained

Sand. (SW/SP), Gray-green, wet, .
loose, w/silt laminations
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I
PROJECT NUMBER
I07493.HI.02

WELL NUMBER
MW23

. SHEET I OF I

MONITORING WELL GEOLOGIC AND CONSTRUCTION LOG

Aluminum Company - Troutdale. OR

28.28
PROJECT
MEASURING POINT ELEV {NGVQJ
DRILLING METHOD AND EQUIPMENT 6-J/4" ID HSA Mobile Driil B-53

WATER LEVEL ELEV/DATE ______________ START 7/24/95

- LOCATION_Scrap_Yard_

-DRILL1NS CONTRACTOR Sea-Tech Explorations

FTMTCH 7/24/95 Ivan Gall

EP
TH

 B
EL

OM
LJ
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E 
(F

T
)

BO)

S.Q -

KUJ —

~

£0 -

-

_

-

-

20.0-

— - _

SAMPLE

JT
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VA
L

1-1

2.5

4.0

5.0

8.5

7.5

9.0

!0.0
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12.5

14.0

o

UJCD
O.Z

t—Z

<£.tu
ot—
CJOf
lijUJ
CClL.

u

*

1.0

1.0

1.0

1.4

.

STANDARD
PENETRATION

RESULTS

8' -8' -8'
(N)

2-2-3
(7)

3-3-3
(3)

2-2-2
(8)

2-2-1
(5)

2-3-4
\&i

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Sllty Loam. (ML). Dark brown, damp.
loose, debris (brick, metal)
Comment: TMW03-0000-0*

Sand. (SP), Tan-brown w/orange
mottling, loose, damp med.-grained
Comment: TMW03-0025-0*

Sand. (SP), As above, wet.
fine-grained. 10% silt
Comment: TMWQ3-0050-0*

Sand. (SP), Gray, wet, loose,
med.-grained

Sand, (SP), As above, wet

SJ1L (ML), Gray-green, firm, wet, 10 -
15% sand, v. line

* = Soil Sample ID
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I
PROJECT NUMBER
107483.06.0?

BORING NtflBER

HW27-045 SHEET i OF 2

SOIL BORING LOG

I Metais — RMC-Troutdale LQCATFW APProx- 40 ft- East of Co. Lake Outfall
.DRILLING CONTRACTOR GeoTech Exploration Inc.

PROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Mobile HSA Rig; B 5/8-tnch I.D. Auger____________________:_________
WATER LEVELS ______:_____________ START »-3«-«______ FINISH "-01-88_____ LOGGER T- Gehweiier

*Fofc
3Hz •<
H** ill

&Q -

':
KUO -

JSLO -

2CLO —

J2SJ&-

r ;

•
_j<&
UJ

i

10.0

11.5

20.0

21.5

30.0

SAMPLE

o
% oc^ feuj tn
5:§
1- Z.

£
5-
O IU
UJ UJ
CC It.

1.2

0.8_

STANDARD
PENETRATION

1 WO I

RESULTS

8' -B' -8'
m

8-12-15
(27)

5-5-8
«1)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

0-0.25 test: Crushed basalt road base

SILT WITH SAND. (ML), brown, damp, very ~
soU, 15X sand.

Grades to SAND WITH SILT. (SP-SM),
brown, damp, loose, fine to medium
grained.

SAND. (SP), brown, darap, medium dense,
line grained to 10.3 It. becomes line to

-» medium grained SAND, (SW). at 10.8 ft. No /-
\_silt '

SANTI, (SW). brown, damp, loose, fine to
coarse grained. Red sand grains
observed (5X). No silt

Becomes wet and gray at approx. 24 ft. ~

' COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

-

_

Driller reports heaving sands ~~



PROJECT NUMBER
107493.08.02

BORING NUMBER
MW2T-045

SHEET 2 OF 2

SOIL BORING LOG

I
I

PROJECT Reynolds Metals — RHC-Trotrtdaie APProx- *• East ol Co. Lake Outfall

ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Mobile HSA Rig; 6 5/8-inch I.D. Auger

WATER LEVELS ————:_____________START to~3l~86

-DRILLING CONTRACTOR GeoTech Exploration Inc.

. FINISH Jlr2t£S_ .LOGGER T. Behweiier

p
%—

tu5
DtO

3&0-

*Ul —

~

-

SLO-

SKfl-

— t

cc
UJ1—z

30,0

3L5

40.0

41.5

SAMPLE

D

ujm
O-Z

1— Z

cc

IS
1.5

| c

STANDARD
PENETRATION

TEST
RESULTS

8* -8' -8«
{N)

18-15-18
<3I)

3-3-lt
04)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

SAND, JSW), gray, wet, medium dense, fine
to medium grained (<IO% red grains).

-

-

SAML (SW), gray, wet, loose, fine to
coarse grained, (ess than 5% fine
subangular gravel, 2 0,5-inch thick slit
layers at appro*. A\ ft. Red sand grains
and mica flakes observed.
SMSL (SW3, as above to 45*

—

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller reports heaving sands

;]
-

-

-

:

————————————— .. — , , .
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ELEVATTON

PROJECT NUMBER BORING NUMBER

107493.08.02 MW27-045 SHEET 1 OF 1

WELL COMPLETION LOG

i nn^TION APProx- 40 ft- East of Co- Lake Outfall
nnTJ i TMR fYiMTnirrop GeoTech Exploration Inc.

nrni i TNR MFTHon ANH FaiTPMFMT Mobile HSA Rig; B 5/8-Inch I.D. Auger
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I
PROJECT NUMBER
107483.06.02

BORING NUMBER
MW27-08I SHEET B OF 8

SOIL BORING LOG

I
I
I
I
I
I

PROJECT Reynoids Hetals — RMC-Troutdale

ELEVATION.

I Approximately 40 feet East of C.Lake Outfall

-DRILLING CONTRACTOR Tacoma Pump S Drilling_____________._.______
. LOCATION J

DRILLING METHOD AND EQUIPMENT Cable ToofcGMC 7SOO;8-lnch ID.8.S-lncn 00 Casing

MATER LEVELS ________________START 4~B~88______ FINISH 4-28-88 .LOGGER Ivan Gall

*P

IB
mzSaw
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• :
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-

"

-

BSJO —
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fToo —

TO)-

F ;

•

5ec
LU
I—
»— *

15^ Q!50;3

SAMPLE

D

L1JGQ

\

EC
UJ
SH-ouul
ecu.

0.0

-

STANDARD
PENETRATION

TEST
RESULTS

B'-B'-B"
(N)

100/3"

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

At 148 feet: CFMFMTFC1 SAND. (SW) with
gravel (35X), olive gray (Syr 3/2), wet,
very, dense, poorly rounded sand,
moderately well rounded gravel, gravel less
i.5-inch.

-

CEMENTED GRAVEL. (GW), dark gray (N3)
to olive gray (Syr 3/2), wet, dense, gravel
0.25-1 inch, basalt 80% of gravel.

-

.

CEMENTED GRAVEL. (GW), olive gray (5yr
3/2), wet, very dense, with cement, dusky
yellow (5yr 8/4), hard, pebble-sized
fragments.

CEMENTED GRAVEL. 5GW). as above.

CEMENTFD GRAVFi . (GW). as above. """

CEMENTED GRAVE! . {GW}. as above. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Piece of tan silt with sand, drilling open
~v hole. Driller reports higher permeability. "

H5I feet bgs water sample:

F-=0.3 pH=6.80 cond=!70 T=I2.5
degrees C.

-

Drilling open hole; no heaving sand; good "
water production-some cement evident
on some gravel - <1% small, tan silt
pieces. Drilling harder, casing sticking -
likely cobbles in formation.

-

162 feet - cement changes to hard.
dusky yellow fragments.

-

-

165-168 feet bgs water sample: ~

F-=0.35 pH=7.IO cond=!80 T=12.0
degrees C.

-

Pump 8 25 gpra with 3 feet drawdown
after 15 minutes.

Producing water; slow drilling ~

Total depth on 4-26-86 Is 175 feet ~
bgs.

———————————————————————
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I
I
I
I

I



DEPTH (FEET)
3 § g i § § - § I § 8 2 § 8 £ S 8 3 °

i 1 i i i i 1 i i i i 1 i i i i | i i i i 1 i i i i 1 i i i i 1 i i i i 1 i i i i 1 i i i i i i i i I i i | i | / i i | 1 | i i | 1 i i i i 1 i i i i 1 i i i i | i i i i 1

S

§5

1

20X40
FtoeSgnd Expanding Locking Cap —— ,

10x20 r5681 Concfele — J
* ——————————————— Benlonlte Slurry ——————————————— » Colorado j'p ———————— Benlonlte Slurry Seal ———————— »y|

Silica Sand

k

5s$$?s/s$?s$)$s/s/s?s/s?s)s)s/s)s)s?^ 1
'OOoo^xX^X'̂ ^^^xxXxXJO^X^XXX '̂̂ '̂ ^^^XXX^^^ • . • . • ji;i x \ \ \ \ \ xr\ \ >y x \ x > x >fv \ \H — (

|j 1 • 2" dametsr Schedule 40 I 1
lirf T flush threaded PVC Casing ""1

1 foot flush —— 1 L-2" dameler Schedule 40 8" Protective —— '
threaded PVC Prepack Screen Steel Casing

Schedule 40 (0.010 hch slot) with
PVC sump 20X40 Silica Sand . -

rn l?s is
s §"
S ^
g £•

1

se a p 3
§ i 1 1
5 1 1
P 3

«a

a
pj
8
a

i-

wI
CD

I
CD

3

a>

l
<Da>

§

M

0)0

I_

£?ibie TootG
fC

~J Q

m 35
^> t-
CD Lj
1- g

S 5
b» 3

§
Oa
S?
1

g
H
01

3
m

oa
•r
(D*•*•
91
iI
i
i
3
S-o.
01
in

i o
ll'
»
9
act
S*
O

E

X)

§a*
Q)

2.
X

O
iS"
(D

rno
W-

o

P
Q)
(D
O

5T

I
1•L
'•linill

m
r~
O
O
2
"0rm
oz
roo

^

! %
s 15 "i
31 B^

I? C

^ ffi

S

! |
i 1
"** S

CDm33

sffl-i_
o"n

•Ml

^__



I
PROJECT NUMBER
107493D8.02

BORING NUMBER
MW27-176

SHEET I OF S

SOIL BORING LOG

PROJECT Reynolds Metals — RHC-Troutdale

ELEVATION ______________________ DRILLING CONTRACTOR Tacoma Pump & Drtltnq
DRILUNG METHOD AND EQUIPMENT Cable Tool to 100 leet/AIr Rotary to 2BO feet.__________

WATER LEVELS ____________________START 7~8~86______FINISH 7~17"88—

LOCATION *PPf°-x- 40 ft. East of Co. Lake Ootiall Ditches

.LOGGER Kathy Gehweiler

*Fofc
Bfl
3C«<

aco

&o -
"

' . '
XU> —

KLQ —

20jj —

2SJO-

F -

t

|cc
UJ
t-zf— 1

10.0

11.5

1

20.0

21.5

30.0

SAMPLE

a
I*•«uj
ujmo-z
h-Z

>-cr
>
OH-
CJUJ
UJ11Jecu.

).2

o.a

STANDARD
PENETRATION

TEST
RESULTS

B'-B'-B'
(N)

6-8-8
(18;

2-3-4
(7)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

0 - 0.25 teet crushed basalt road base
(mo.

SILT with SAND. (ML), brown, damp, very ~
soft, sand fine to medium grained, 15 - 20
percent sand.

STI T with SANO. (ML), as above.

At 11 feet becomes: SAND. (SP). brown,
damp, loose, tine to medium grained.

SAND with SILT. (SW-SM). brown, damp
loose, interbedded with 1-inch thick layers
Of SAND, (SP), and STI TV SAND. (SM).

SANO, (SW), brownish gray, wet, very ~"
loose, fine to medium grained, less than 5
percent coarse subangular sand. No silt.
Red sand grains observed approximately 5
percent or less.

SAML (SW). as above. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE.
.DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

-

20 feet below ground surface (bgs)
water sample:
F-=3.t8 pH=B.23 T-2U degrees C
cond=500.

I
I
•1
I
I
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°O • O Î- ^ ''O "O
Q • TT 43 O O5- A "* «• «•</» • x w w
3- g Q) W 3-
<D m" 3 ID
01 — 1 ™ 01 0)
S- 1 M f S-
o -01 a » "
V* "D »— t/t
§ a s" x §
Ct o £2 ^>
31 . S » ="

S"

H O 0 1 " .Sf . 3
<P ro PIP

j i i i 1 i j i i f i i i I i t < i i i i i 1 i i i i

DEPTH BELOW
SURFACE (FT)

INTERVAL

TYPE AND
NUMBER

RECOVERY
FEET

M

r"m

3
at _ ffitrt

j-K |fTt

2° gwgo

2
SO

IL NAM
E, U

SeS
 GROUP SYM

BO
M

O
ISTURE

 C
O

N
TEN

T, R
ELATIVE

OR C
O

N
SISTEN

C
Y, SO

IL STRUCT
M

INERALO
G

Y

lln
* S3^qo

~foarnsarn
frt*~X

Z^°CD *n f*i
|§w
30 cr en

S"|
H P

I-H CT3O
Z >

m

SO
IL D

ESC
R

IPTIO
!

*£.

oo
2

1
Trt

«s
9

2

1anlto
CD

lJ
g

1

r
7s

CD

(HW

1PD

f̂f
in
(D
£ro_
S"

o

03
O
37
Mz
.Q
r~
O
Q



I
PROJECT NUMBER
107493.08.02

BORING NUMBER
MW27-178 SHEET 3 OF 9

SOIL BORING LOG

Metals — RMC-Troutdale LOCATION Approx. 40 ft. East of Co. Lake Outlall Ditches

.DRILLING CONTRACTOR Tacoraa Purap S Drlllinq
PROJECT
aEVATION.
DRILLING METHOD AND EQUIPNENT Cable Tool to 100 feet/Air Rotary to 280 leet.____________________________
WATER LEVELS ____________________ START 7-8-88______ FINISH W^_____ LOGGER Kathy Gehweiler

DE
PT

H 
BE

LO
M

SU
RF

AC
E 

(F
T

)

-

BS0 —

"

:
TtUJ —

-

-

75JO-

MUO —

L-

SAMPLE

IN
TE

RV
AL

80.0

8i.5

70.0

71 5

80.0

81.5

80.0

o

UJCD
O-Z

RE
CO

VE
RY

FE
ET

0.5

! 0

o.a

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

10/8"

8-20-35
(55)

8-6/2"

SOD. DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SAND. (SW), dark gray, wet, loose, line to
raediuis grained, trace red grains,
mlcaeous, trace (less than 5 percent)
vegetation and coarse sand.

SAM1 (SW). as above.

-

SAND. (SW), as above, except medium
dense, no vegetation, and 2-3 inch thick
SILL (ML), layer trom 70.7 - 70.8 leet.
lollowed by SAND. (SW) as above.

SAML (SW), as above except no slit. ~~

SANTI. (SW), dark gray, wet, loose, line to
coarse-grained. Trace red sand,
micaceous.

_

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

80 leet bgs water sample:

F-=ll.5 pH=7.08 T=I8 degrees C
cond=720.

-

-

'—

-

-

-

-

80 leet bgs water sample: ~
F— 1.51 pH=7.52 T=)4.8 degrees C
cond=780.

-

I
I
•1
I
I
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PROJECT NUMBER
I074S3D8.02

BORING NUMBER
MW27H78

SHEET 5 OF 8

SOIL BORING LOB

PROJECT Reynolds Metals — RMC-Troutdate APProx- 40 It. East ot Co. Lake Outlall Ditches

.DRILLING CONTRACTOR Tacoroa Pmip S Doling.ELEVATION —————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool to 100 feet/Air Rotary to 280 leet._______

WATER LEVELS ————————————————————START 7~a~88——:————FINISH 7~I7~89 .LOGGER Kathy Gehweller

uj5aw

-

12SLO-

» :
QOJO-

«-

MOO-

IH&O-

r -

SAMPLE

IN
TE

RV
AL o

<£
UJCD
Q-Z

1— Z RE
CO

VE
RY

FE
ET

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

GRAVEL. (GW), as above.

GRAVEL. (GW). gray black (N2). wet.
dense, moderately well rounded (to
1.5-Inch maximum size), 85 percent basalt,
some quartz.

"GRAVEL. (GW), as above. ~

GRAVFI. (GW). as above. ~

GRAVFI T (GW), moderate olive brown (5 yr
4/4), wet, dense, moderately weU rounded,
partially cemented, primarily basalt
(85-80 percent), some white/yellow
quartz, red volcanlcs.

GRAVFI. (GW), as above. ~

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Casing producing approximately 50 gpra. "
122 ieet bgs water sample:
F-=0.30 pH=7.48 T=)4.8 degrees C
cond=440.

Gray sand with gravel at 123-125 ieet
sheen and odor on water.

Casing producing approximately 70 gpm.~

Casing producing approximately 70 gpra. "

PIQ/FID less than ! ppra ~
)40 feet: water production approximately
10 gpra, sheen and odor on water.

•

Some (10 percent) sand at 148 leet.

14
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PROJECT NUMBER
107483D8.02

BORING NUMBER
MW27-I78 SHEET 7 OF 8

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale LOCATION APProi(- 4Q **• East Ol Co- Lake Ditches

.DRILLING CONTRACTOR Tacoiaa Pump & DriilinoELEVATION ——— : ————————————————
DRILLINB METHOD AND EQUIPMENT Cable Tool to 100 feet/Air Rotary to 2BO teet.

WATER LEVELS START FINISH 7-«7-88 LOGGER Kathy Gehweiler

*Pofe
111...in jy
K
tfe
UlSow

-

l&JU

i
SQJO-

taao —

-

20OO-

r -

-

;

_J

cc
LU
I—
Z

187.0

188.5

SAMPLE

Q

i°=^UJ.
UJCD
d- 3E
>-I3
<c--Z.

>-tr
>•
SllJ
LUUJ
tcu-

0.0

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
<N)

50/2"

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANO. (SWX as above.

SBAV£L IBM), dark gray (N3), wet,
dense, partially cemented, 85 percent
basalt, moderately weB rounded.

SAND with SILT. (SW-SM). dusky yellow (5
yr 6/4), wet, loose, approximately 15
percent silt, sand line to coarse-grained,
subangular to subrounded, mica Hakes.

SAND, (SW), dusky yellow green {5 yr
5/2), wet, loose, fine to coarse-grained,
subangular to subrounded.

GRAVEL. (GW), grayish black <N2), wet,
dense, moderately well- rounded, primarily
basalt, partially cemented.

SANH (SW), medium dark gray (N4), wet.
loose, line-coarse- grained, sub-angular
to subrounded, trace of gravel and mica.

2BMEL (GW), grayish black (N2), wet,
dense, moderately well rounded, maximum
size 2 inches, primarily basalt, trace ot
sand.

COMMENTS-

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

..<*',

Casing producing approximately 50 gpii
and significant amounts of sand. •'

Casing producing less than 5 gpra - air
possibly pushing water into formation.

PID/FID less than i ppra on cyclone
casing producing less than 3 gpm water.

Casing producing approximately 50 gpra
water.•\

1̂82 feet bgs water sample:

F-=0.34 pH=7.4! T=I3.8 degrees C
cond=340.
No odor, slight sheen.

Casing producing less than 1 gpm water.

V

Casing producing approximately 80 gpm
water.

-

Casing producing approximately 80 gpra.

208 feet bgs water sample:

F-=0.3I pH=7.47 T=14.4 degrees C
cond=370. No odor or sheen.

14



I
PROJECT NUMBER
I07483.DB.02

BORING NUMBER
MW27-I78

SHEET 8 OF 8

SOIL BORING LOG

PROJECT Reynolds Metals — RHC-Troutdate Approx. - East of Co. Lake Outtai! Ditches

.DRILLING CONTRACTOR Tacoma Pump S DrillingELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool to 100 feet/Air Rotary to 280 teet.

WATER LEVELS. .START 7-8-88 -FINISH 7-17-86 LOGGER Gehweiier

*P
ojfc

£H
jEj<

iu5
atfj

asfl-

220JS-

i&a-

230JB-

23&0-

$
CC
01

z
t-4

230.0

231.5

SAMPLE

a
§tt
"-UJaimo-z
>-3
I-Z

>-
EC

>
en-ow
UJUJcrii.

0.8-

STANDARD
PENETRATION

TEST
RESULTS

B' -8' -8'
(N)

45-60/4"

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOD. STRUCTURE,
MINERALOGY

bH/whL, itjwj, as aoove.

GRAVEL. (GW), as above, 10 percent silt. ~

QBA^EL (GW), as above. ~

Weathered basalt, silt matrix, raediura dark
gray CN4), gravel grayish black (N2),
grayish red purple (5 rp 4/23, and grayish
green {5 a 5/2) wet, medlun dense, gravel
to 0.5-incn raaxlraura size, subartgular to
subrounded, 20-25 percent gravel.

Weathered basalt, mottled gray, red, and ""
blue-green, dense, damp, sTit-raatrIx with
gravel Craaitlniuni size less than 0.5 inch).

Weathered basalt, as above. ~~

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

2)2 ieet: Silt and sand in gravel; casing "
producing less than 5 gpm.

Casing producing approximately iO gpra
water.
220 feet bgs water sample:

F-=0.3i pH=7.88 T=I4.8 degrees C
• cond=270.

Slight HC odor; slight sheen on water.

Casing produces no water.

Casing produces no water.

-

Casing produces no water. ~

I
I
I
I
I
I

•I
I
I
I
I
I
I
I

>

I



PROJECT NUMBER
107483U8.02

BORING NUMBER
MW27-I7B SHEET 9 OF 9

SOIL BORING LOG

I Metals — RMC-Troutdale . LOCATION APProx- 40 K. East °* Co- Lake 0"tfall Ditches
. DRILLING CONTRACTOR Tacoroa Pump S Drilling

PROJECT
ELEVATION
DRILLING METHOD AND EQUIPMENT Cable Tool to 100 feet/Air Rotary to 280 feet._____________________________

WATER LEVELS __________.__________START 7-8-ga_______FINISH 7-17-98 LOGGER Kathy Gehweller

»p
Sifc
111,.,mjy
K

££uiSa en

-

24&0-

"

:
260JQ-

256JB-

280JO-

L-

;

_l

$OL
UJ

S

SAMPLE

D
gee
*̂  UJ
turn
Q_3C
>-Z>
\-~ZL

>-
CSL

Si-OUJ
UJUJ
ccu-

STANDARD
PENETRATION

TEST
RESULTS

6' -B' -8'
(N)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

Weathered basalt, grayish red (5 yr 4/2),
wet. very dense, weatherd to silt and clay
plus gravel.

_

-

Basalt, grayish black (N2) to grayish red
(5 yr 4/2), wet, very-dense.

-

Basalt, as above. ~

Basalt, as above. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Casing producing no water.
Driller adds 40 gallons of water.

:
Contact at 247 feet bgs

_

Casing producing less than 1 gpm driller "
adds 20 gallons of water.

-

280 feet bgs water sample: ~

F-=0.28 pH=a2l T=14.4 degrees C
cond=470.
Slight HC odor, water tea colored.
Total Depth = 280 feet bgs

Casing shoe cut at approximately 248
feet bgs on 7/18/98.

——————————————— ...

M



••••,-

MMKttim
———————

PHQJFrr Reynolds Metals — RNC-Troutdate

ELEVATION .

PROJECT NUMBER BORING NUMBER 1 I

107483.08.02 MW27-I78 SHEET 1 OF 1 -»
WELL COMPLETION LOG i •

LQCAT™11 Appro*. 40 ft. East of Co. Lake Outfall Ditches

DRILLING CONTRACTOR Tacoraa Pump S Drfillng •
^B

DRILLING METHOD 4NH EQUIPMENT Cable To0' to lo° *eet/Alr Rotary to 280 feet. ™
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PROJECT NUMBER
I07493J38.02

BORING NUMBER
MW28-BO SHEET 2 OF B

SOIL BORING LOG

I
I

Netais — RMC-TroutdalePROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool__________
WATER LEVELS ________________START lo~2~86

Southslde of Bakehouse Near PH13

-DRILLING CONTRACTOR Tacoraa Pump S Drilling

-FINISH .LOGGER T. Gehweller

Tpofc

SBas^e

oca

3&B-

JtoSi —

46£-

Eft n

SSjQ-

_j•<
cc
HIi—zt—t

30.0

3!.5

40.0

41.5

50.0

51.5

60.0

SAMPLE

a
itt•<UJ
UJCDSz>-r>t-z

>-
EC

>

Oltl
UJUJ
CCU-

1.5

1.5

i.5-

STANOARO
PENETRATION

TEST
RESULTS

8' -B* -8'm
4-8-8ste)

3-4-8
(13)

6-10-10
(20)

-

SOIL DESCRIPTION

SOB. NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANOY STLT. (ML), as above except firm, 1
Inch to 1/2 inch thick sand tens at 31 ieet.
Sand Is line to medium grained.

SAML (SW), gray, loose, wat, line to
medium Drained, no silt, some (5-7
percent] wood tragraents, red grains
observed.

-

.

Becomes silty.

SILTY SAND, (SM), gray, loose, wet, fine
grained, less than or equal to 15 percent
silt, trace of wood fragments and rsiea
flakes.

SILTY SAND. (SM), as above. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Only I foot water In hole after almost 2
hours.

Driller reports change in how casing ~j
drives at 38 feet. j

Oxygen/LEL =21/0 1
PID = 0.23 ppm J
FID = 0.21 ppra 1

40 feet bgs "water sample:
T=19.4 degrees C pH=7.38 cond=H50
F— 0.74

Formation starting to heave. Heaves
until about 46 feet bgs, then formation
gets slitter.

:
50 feet bgs water sample:
T=20.l degrees C pH=7.38 cond=400
F-=0.25

No noticeable sheen on water.

Heaving sands at approximately 58
feet.

'

•I
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PROJECT NUMBER
107493.08.02

BORING NUMBER
MW28-I80

SHEET 3 OF 6

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale LOCATION Southside of Bakehouse Near PWI3

ELEVATION ————————————————————
DRILLING METHOD AND EQUIPMENT Cable Tooi___________
WATER LEVELS ——'.—————————————————START 10~2~SB

.DRILLING CONTRACTOR Tacoma Pump S DrBiing

. FINISH J2l§l£5_ .LOGGER T. Gehweiler

xP

BH
tu§5
ocn

-

86JO —

1 ':
70LQ —

7BJO-

BQJO —

L-

5a.
UJ

s
80.0

8L5

70.0

7t.5

80.0

8f.5

90.0

SAMPLE

o

UJCOa-z:

01>01—
OUJ
UJUJ
Su.

1.0

0.8

LO-

ST ANDARD
PENETRATION

1 to t
RESULTS

8' -6' -8'
(N)

2-5-f2
(17)

2-2-8
(8)

2-2-8
SB)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

SAND. (SW), gray, loose to medium dense,
wet, line to medium grained, trace ol mica
Hakes.

SAhin, (SW), as above except loose.

SAND. (SW), as above.

'

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Heaving sands

-

70 feet bgs water sample:

7=15.2 degrees C pH=6.84 cond=320
F-=0.34

Heaving sands ~~

_

-

M
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PROJECT NUMBER
I07483.DB.02

BORING NUMBER
MW28-180 SHEET A OF 8

SOIL BORING LOG

PROJECT Rey»olds Metals — RMC-Troutdate - LOCATION Southslde of Bakehouse Near PKI3

ELEVATION ————.——————————————
DRILLING NETHOD AND EQUIPMENT Cable To°'————————————
WATER LEVELS ___________:————————START io"2~88

-DRDLL1NG CONTRACTOR Tacoiia Pump S Drilling

.FINISH ip-8-88 .LOGGER T. Gehweller

vp
ofc
SB
!•<

QCO

-

850-

XWuB —

X60-

flttfl —

M5JO-

_i-t
%.utt-z*-*

80.0

81.5

!00.0

101̂

110.0

Jl!̂

120.0

SAMPLE

a
§°:•"•in
UJQ3

§:§"
t-2

>-
EC

>

UUJ
LUU-I
ccu.

1.0

0.75

1.5-

STANDARD
PENETRATION

RESU.TS

8' -6' -8'
(N)

4-5-12
(17)

4-5-5
(10)

8-20-24
(48)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOB. STRUCTURE,
MINERALOGY

SAND,. JSW). as above.

-

SAML (SW), as above except trace
coarse sand to line gravel (less than )/4
inch diameter.

-

SAML (SW), as above except medium
dense, fine subangular to subrounded
gravel {15-20 percent) from tlI-HI,5 feet.

Becomes less gravelly. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

80 ieet bgs water sample:

T=iaO degrees C pH=6.97 cond=282
F-=0.33

.

Driller reports not heaving very much.

-

ttO ieet bgs Mater sample:

T=I7.8 degrees C pH=8.88 cpnd=320

PID/FID in borehole - 0.45/1.43 ' ~

I
I
I
I
I
I

•I
I
I
I
I
I
I
I
I
I
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PROJECT NUMBER
I07493U8.02

BORING NUMBER
MW28-BO SHEET 5 OF 6

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale LOCATION Soutnslde °i Bakehouse Near PWI3

ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool————————————
WATER LEVELS ————————————————————— START I0~2~a6

.DRILLING CONTRACTOR Tacoraa Pump S Drilling

.FINISH 10-8-96 .LOGGER T. Gehweiler

3BP
Oik

£H
iiuiSam

-

tt&O-

;
QOJO —

Q5JO-

MM —

(MSB-

_JI
LU

5
120.0

121.5

130.0

1315

140.Q

141.5

150.0

SAMPLE

Q

~*UJujm
D-Z>3
1-2

>-a:

5-
CJUJ
UJUJ
ECU.

1.5

1.0

1.5-

STANDARD
r tWIL 1 rVM 1 XV!M

TEST
RESULTS

8' -6' -8'
(N)

8-14-18
(32)

4-4-10
(14)

4-6-10
(16)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAMP, (SW), as above except no gravel,
trace wood fragments.

Trace of gravel from 125 feet to 130 feet. ~

SAND, (SW), as above except trace of
fine subangular gravel and wood
fragments, loose.

SAND. (SW). gray. wet. loose, fine to
medium grained, trace coarse subrounded
sand and raica flakes.

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

-

-

130 feet bgs water sample:
T=16.8 degrees C pH=8.58 eond=3iO

Heaving sands at 130 feet.

Heaving sands. ~

-

l«



PROJECT NUMBER
107483038.02

BORING NUMBER
MW28-BO SHEET 6 OF 6

SOIL BORING LOG

I
I

ppniipr»j Reynolds Metals — RMC-Troutdate LOCATION Southslde ot Bakehouse Near PW13

ELEVATION . DRILLING CONTRACTOR Tacoraa Pump S Drtling
DRILLING METHOD AND EQUIPMENT Cable Tool____________

WATER LEVELS _____________'._____.START IO~2~8B -FINISH tO-8-88 .LOGGER T. Gehweiler

_)*-*

EP
TH

 B
E

UR
FA

CE

acn

-

BM-

BOO —

B&O-

17OO-

fTSfl-

SAMPLE

^T
ER

VA
L

1-4

150.0

151,5

180.0

161.5

o

aim

H-Z

cc
LU

§•-OLU
LULU
ecu.

1.5

0.8

-

STANDARD
PENETRATION

RESULTS

8' -8" -8'
(N)

8-24-M
C38)

8-10-14
(24)

SOD. DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

SAtJQ. CSW), gray, wet, medium dense, fine
to coarse grained trace fine gravel
(subanguiar), mica flakes, wood fragments

and silt.

-

-

SAMP. (SW), as above except no wood
fragments or fine gravel

Total depth equals 180 feet bgs.

-

-

—

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

150 feet bgs water sample:
T=t3^ degrees C pH=7.87 cond=t90
F-=0.34

"
j

180 feet bgs water sample:
T=I3.7 degrees C pH=7.80 cond=2!2
F-=0,38

-

-

•I
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pan IFPT Reynolds Metals — RMC-Troutdafe

FI PUAjrnfj

PROJECT NUMBER BORING NUMBER
107493.08.02 MW28-BO SHEET 1 OF 1

WELL COMPLETION LOG

i nr îTrn^ Sduthside of Bakehouse Near PWI3

nniLLING nONTRAfTTOB Tacoraa Pump S DrBllna

nnn i TNR MPTHnn î n ™"IPMENT Cable To°'
WiTFH 1 Fypi S

0 -

-
to -

-

•
20 -

30 -
~
_

40 -

50 -

80 -

-

-

70 -
", ^ _

UJ
LJJ
^ s o -
ari —
Q_
^ 80 -

100 -

110 -

120 -

130 -

140 -
~

!50 -

180 -

START10-8-88 FTNTSH 10-'°-88 , ORRFR T. Gehweiler
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~^F — 1 See Borlna Loa
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PROJECT NUMBER
I07483J38.02

BORING NUMBER
MW28-033

SHEET 1 OF 2

SOIL BORING LOG

I
I

Metals — RMC-Troutdate Nof *h Substation by Access Road

-DRILLING CONTRACTOR SeoTech Exploration Inc.
PROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Mobile Hollow Stem Auger Rig. 6 5/8-inch ID Auger_________________________

WATER LEVELS ____________________ START iQ-3i-98_____ FINISH J2=3»l25____ LOGGER T- BehweBer

3Jfc
my

11
-

EO -

-

too —
*"

-

£0 -

20LO —

~

»JO-

— i

EC
LU

i

10.0

11,5

20.0

21.5

30.0

SAMPLE

a

turn

t-Z

EC

CJLU
LULUecu.

0.8

i.5-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -6'
(N)

1-H
(2)

!-2-4
(8)

-

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-0.3 foot: SILTY SANDY GRAVEL. (GMl.
gray, dry, loose, drill pad fill.

SAiB, (SW), brown, damp, very loose, fine ~~
to medium grained, tess than 5 percent
silt.

-

SANO. {SW3, as above

At IL2. STI T. (MH), brown, wet, very soft.

graveL

Silt becomes dark gray at 15 feet bgs. ~

:
. SILT, (MH), dark gray, wet, soft, elastic.

very uniform, no gravel.
"

:
SANfl, (SW, gray, wet, loose, fine to
medium grained.

•

-

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

1

~

_

-

-

-

Drilling rate slowed down at 23 feet.

-

•



PROJECT NUMBER
I07493D8.02

BORING NUMBER
MW28-033

SHEET 2 OF 2

SOIL BORING LOG

PHn.tPfTT Reynolds Metals — RMC-Troutdate North ol BPA Substation by Access Road

.DRILLING CONTRACTOR GeoTech Exploration Inc.ELEVATION ___________________
DRILLING NETHOD AND EQUIPMENT Mobile Hollow Stem Auger Rig. B 5/8-Inch ID Auger •_____

WATER LEVELS ____________________START IO~3I~SB______ FINISH '0-31-88 .LOGGER T. Gehweller

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

3&0-

40JB-

IKJO-

SAMPLE

IN
TE

RV
AL

30.0

3f.5

37.0

38.5

o

aim
O-3E

cc
UJ

5i-OUJ
UJUJccu.

u

1.5

-

STANDARD
PENETRATION

RESULTS

6' -8' -8'
(N)

B-10-12
(22)

1-2-1
(3)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW), brownish gray, wet, loose,
line to medium grained, one 1/2-Inch thick
silt layer at 30.5 feet, red sand grains
(less than 12 percent).

At 33 leet. SILL (MH), gray, wet, very
soft, plastic.

STIT. !MH), as above
Total Depth = 38.5 Feet

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-
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PPO-JFCT Reyn°Ws Metals — RMC-Troutdate
PI PVATTflM

1
107493.08.02 MW28-033 SHEET I OF 1 î p

WELL COMPLETION LOB |

i OC4TT°N North °* BPA Substation by Access Road «
nun i TMR rrturnirn-fla GeoTech Exploration Inc. |

npn i TOR MFTHon 4pn paitPMFMT Moblle HoBow stelf Au9er R'9- e 5/8-hch ID Auger

WATER IEVEIR START K>-3»-88 FINISH '0-31-88 ' LOBppR T. Gehweller |

— j — ir
0 -j
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5 -

-

to -

15 -
-
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<
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T
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See Boring Log
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I
PROJECT NUMBER
107493.08.02

BORING NUrfiER
MW28-090 SHEET I OF '4

SOIL BORING LOG

IPROJECT Reynolds Metals — RMC-Troutdale North of BPA Substation by Access Road

ELEVATION ____________;——————
DRILLING METHOD AND EQUIPNENT Cable Toot B" ID Steel Casing

WATER LEVELS ———————————————— START 8~ls"8?.

.DRILLING CONTRACTOR Tacoraa Pump S Drilling Company

. FINISH .LOGGER Ivan Gall

3cP

"Jiiimjyii\ii~5men

Sfl -

"

:
KUO —

£0 -

2(LQ —

-

25JO-

II -

i

_i<
&
LU
(-

10.0

11.5

20.0

2i.5

30.0

SAMPLE

i=)
§cc
^S
UJCD
Q.Z

H-2

£
>
8uJ
UJUJ
ECU-

0.5

1-2 _

STANDARD
PENETRATION

TEST
RESULTS

B1 -B1 -B1 .
(N)

7-7-10
(17)

3-3-5
(8)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

-

SANin. (SW). brownish gray (5 yr 4/1),
moist, loose, fine-medium- grained, 5
percent silt, sand sub-angular.

-

STIT. (MH). dark greenish gray (5 gy 4-1),
moist, ilrni. plastic, approximately 20
percent clay.

SAML (SW), gray, wet, loose, line to ~
medium grained

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Driller adds 5 gallons of water for ~
balling.

-

Driller adds 5 gallons of water for ~
bailing.

-

-

_ .



I
SB
•̂"

PROJECT NUMBER
(07493.08.02

BORING NUMBER 1
NW28-080 QHEET j> OF 4 i

SOIL BORING LOB-

port tpnr Reynolds Metals — RMC-Tfoutdafe

ELEVATION . ORJU TNR nONTRAfTTOR
DRILLING NETHOD AND EQUIPMENT Cab!e Tool; a" m Steel ̂ stog
WATER LEVELS, , START 8~t8-5? ... ....

LOCATTflfi} North of BPA Substation by Access Road
Tacoraa Pump S Drilling Company

•

FINISH 8-17-88 ,ORfiFR Ivan Gall

*f

1S
til?aw

-

_

-

3&0-

-

ĴiO

~

45JO-

fittO —

"
~

65JO-

SAMPLE

nE
R

VA
L

»-*
30.0

31.5

40.0

41^

50.0

51.5

80.0

a
?£
turn
C1-2L

I-'Z

UJ

OUJ
UJlilecu.

0.3

\2

iO-

STANDARD
PENETRATION

TEST
RESULTS

6' -8" -8'
(N)

3-4-7
00

7-8-8
(18)

7-18-18
(38)

-

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANn, (SW), brownish gray (5 yr 4/0. wet,
loose, fine-to medium- grained, some
orange-red oxidized layers.

.

•-

-

~

SANH, (SW), as above, with some slltier
layers.

~

-

SAND, (SW), medium dark gray (N4), wet,
medium dense, tine-Medium- grained, trace
red grains, organic nateriaL

:

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

30 feet bgs water sample:

T=I5.5 degrees C pH=6.80 cond=i40
F-=NA
Driller reports increased permeability.

-

-

. -

-

-

End of day 50 feet 8/18/88.

50 feet bgs water sample:

T=I3.7 degrees C pH=7.04 cond=l80

-

-

I
I
I
I
I
I
•I
1
1
I
i
i
i
i
i
i



PROJECT NUMBER
I07493H8.02

BORING NUMBER
Mwaa-oao SHEET 3 OF 4

SOIL BORING LOG

Reynolds Metals — RMC-Troutdate North 0< BPA Substation by Access Road

ELEVATION. . DRILLING CONTRACTOR Tacoma Purop S Drilling Company
DRILLING NETHOD AND EQUIPMENT Cable Tool; 6" ID Steel Casing

WATER LEVELS ____________'.______START 9~l6~aa . FINISH .LOGGER Ivan Gall

xPofc

-Wnw3
DOT

-

BSD-

' :
70j) —

7BJO-

8QJO-

J86LO-

•

_1
•<

&
UJ(—z\— 1

60.0

B1.5

70.0

71.5

88.0

SAMPLE

0

I«=•<iij
turn
£§
1—2

cc
>
8iu
LUHJ
CCU-

L2

1.4

-

1.0

STANDARD
PENETRATION

1 to I
RESULTS

6' -61 -8'
(N)

6-25-8
(31)

25-25-30
(55)

15-18-12

SOIL DESCRIPTION

SOIL NAME; USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAML <SW), as above.

-

SAND. (SW), as above, with trace of mica.

SANQ. (SW), as above, except percentage ~
of mica Increasing.

i

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

-

-

70 feet bgs water sample:

T=I5.2 degrees C pH=7.i4 cond=iBO

Driller reports 10 ieet sand heaved into .
casing.

OrKer adds 20 gallons of water to ~
control heaving sand; sample trora
bailer.
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PROJFfTT Reynofc!s Metals — RMC-Troutdate

ELEVATION
nRTllTNfiMFrHOnANnf-OUTPNFNT Cable Too
¥4TFH | FVFI S

i
PROJECT NUMBER BORING NUMBER j |
J074S3J38.02 MW28-080 s^ 4 Qp , £

SOIL BORING LOG |

LOCATTON Nofth o{ BPA Substation by Access Road •
HRILLING CONTRACTOR Tacoraa Pump fi Drilling Company |

1; 8" ID Steel Castag
ST«T 8-18-88 muisH 8-17-88 i ncRpn Ivan Gall •

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T

)

-

~

flfifl-

-

'««•-

-

»M-

•_

JIOO-

-

IK0-

-

-

SAMPLE

IN
TE

RV
AL

80.5

o

t-z

LU

la

STANDARD
PENETRATION

RESULTS

8' -8' -8'
CN)

-

SOD. DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SANB. (SW), as above.

-

~

-

-

-

-

-

-

-

-

-

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

81 ieet bgs water sample:

T=IB.f degrees C pH=7.40 cond=l90

81 feet total depth 8/17/88.

'

-

-

:
-

-

-

-

-

-

• -

•

1

1

1

1

•I

i
i
i
i
i
i
i
•i
i
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_ pan IFPT Reynolds Metals — RMC-Troutdale

1 aEVATION

-

PROJECT NUMBER BORING NUMBER
107493.08.02 MW29-090 SHEET 1 OF i

WELL COMPLETION LOG

i nniTTOM North ol BPA Substation by Access Road

DRILLING CONTRACTOR Tacoma Pump S Drilling Company
riPTt i TWR MFTHan AND FniiPMFMT Cable Toot 8" ID Steel Casing
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PROJECT NUMBER
107483X18.02

BORING NUMBER
MW28-J78

SHEET I OF 7

SOIL BORING LOG

PROJECT Reynolds Metafs — RMC-Troutdate North ot BPA Substation by Access Road
-DRIUJNS CONTRACTOR Tacoma Pump S Drilling Co.ELEVATION ________________

DRILLING METHOD AND EQUIPMENT Cable T°o1 (B"°yrus Er\e-2aW to 18'. B" to 200"
WATER LEVELS. -START 4-24-88 FINISH 5~7~as .LOGGER P. Brown

Tpofc

SH
!•<
H™ Ifli

OTO

&o -

-

wo -

KO -

2CLO —

-

IBS

5cc
UJt-

1.0

2.0

3.0

5.0

8.0

10.0

11.0

15.0

185

20.0

21.5

25.0

26,5

30.0

SAMPLE

o
E?CC^uiturn
£5
1— Z

\

>-
cc

§-
OW
UJlUecu.

0.5

0,5

1.0

i.O

1.0

1.5

iJS-

1.5

STANDARD
PENETRATION

f C.O 1
RESULTS

81 -8' -8'
(N)

45-55
——— OOOJ ——

15-30-50
(80)

(7-17-7
(24)

18-18-20
(38)

2-3-3
(B)

4-5-4
{8}

3-4r5
{8}

8-10-17
(27)

-

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

FBI: Brown looray sHt, wet tram rain,
'Refractory Bricks, gravel, dense.

Fll. as above, moist.

As above then 0.2 1eet SAND with fill T.
(SW-SM), 20 percent silt, brown, racist.
loose.

SAND. (SW3, fight brown, moist, medium
dense, very fine to medium angular, less
than 5 percent sift.

SIt.T. (ML), light gray-brown with orange
• mottling, wet, soft, very fine; 10 percent

SILL !NH), dark gray, wet, firm, plastic — '
(£5 Inch roil) 20 percent clay fraction.

Organic H2S odor.

SILL (MHX as above, no odor, very
uniform.

SAND. (SW), gray, wet, loose, fine to
medium, last 0.2* brown with reddish-brown
silt tnterbeds, minor.

•

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Spud-in with 10 inch hole.

Add 5 gallons of water.

Add 5 gallons of water, bail hole.

-

Drive 10 inch casing to 8 feet.

-

Add 10 gallons of water and bait

Drive casing to 15 feet; bai! hole.

.4 PPM, PID, In hole.
End of day 4/24/88 at 15 feet.
Set outer JO Inch casing.

At 18 feet began drilling 8 Inches.

No water sample collected due to low
permeability.

:
High blow count due to heaving sand.
Bailed out, collected water sample.

T=I3 degrees C pH=8.5 cond=320
F-O.ll.

I
I
I
I
I
i
i
i
i

•i
i
i
I
i
i
i
i
i
i\



I
PROJECT NUMBER
107483.08.02

BORING NUMBER
MW28-I78 SHEET 2 OF 7

SOIL BORING LOG

PROJECT ReVnolds Metals — RMC-Troutdale North ol BPA Substation by Access Road

ELEVATION. -DRILLINS CONTRACTOR Tacoina Pump S Drilling Co.
METHOD AND EQUIPMENT Cable Tool (Bucyrus Erle-29)IO" to 18'. B" to 200"

WATER LEVELS. .START .FINISH 5-7-96 P-Brown

xP
Ojfc

EP
TH

 B
E

UR
FA

CE

aw

—

3&Q —

4Q.JB-

~

„

_

-

•fcfl -

~

~

SLO —

65JD —LP "

SAMPLE

IVAUSJLtv

t—t

30.0

3K5

35.0

38.0

40.0

41.5

45.0

46.5

50.0

51.5

55.0

58.5

60.0

0

H-Z

EC
LU

01—
CJUJ
UJUJ
CCLu

IS

t.o

1.5

t <>

1.5
~

1.5

STANDARD
PENETRATION•rpcT

RESULTS

6' -6' -B'
(N)

50-37-43
(80)

10-30-25
(55)

8-10-15
(25)

7-15-20
(35)

3-3-5
(8)

6-5-10
(15)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SANH, niwj, as aoove, tgray.1, loose.
-

-

SANCL (SW), as above, last 0.03' slight
reddish-brown staining plus a single 0.3'
brown STI Tr layer (ML).

-

SAND. (SW). as above, reddish-brown to
gray, uniform.

-

_

_

,

SAND with SILT. (SW-SM). brown-gray. ~l
wet. medium dense, laminar, micaceous.
sand Is very fine to fine, 20 percent- silt.
thin lamina, medium plastic, brown.

SAND, (SP), gray, wet, loose, very fine to
line, 20 percent silt.

SAND. (SW), dark gray, wet. loose, very
line to medium, micaceous.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Higri DIOW count HKeiy a lunctlon 01
heave and sand lock.

"

-

Same comment as 30 feet.

.

Bail 60 gallons of water and sample.

40 feet bgs water sample:

T=I3 degrees C pH=8.8 cond=400
F-=0.10.

Balling organic material with sand: wood, "
roots, etc. finer sand and silt in bailer
at 44 feet. —

•

*

-

End of day, 4/25/88

Drive casing to 55 feet.

;
Bail dry, let recover, collect sample.

55 feet bgs water sample:

T=I2 degrees C pH=8.5 cond=2IO
F-=0.25.
Bating 15 feet of sand out of casing at
55 feet.



PROJECT NUMBER
107483.08.02

BORING NUMBER
MW28-I78

I
I

SHEET 3 OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale North °*BPA Substation by Access Road

ELEVATION
DRILLING METHOD AND EQUIPMENT
WATER LEVELS

DRILLING CONTRACTOR Tacoroa pun|P s Who Co.
Cable Tool (Bucyrus Erle-28)IO" to 18'. 8" to 200'

, . . , START ,4-24-88 __ .FINISH5-7-88 LOPPFR P- Brown

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

"•

s&o —
—

TILO —
-

-

7SJB —

8CUJ -

B6LO-

SAMPLE

IN
TE

RV
AL

60.0

81.5

B5.0

88.5

70.0

71.5

75.0

76.0

80.0

81.0

o
5g
mm
£§
I-Z

>-
DC
UJ
>
OI-
LS Ul
ULIllJ
CCli-

1.0

1.0

1.5

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8"
(N)

5-12-55
(87)

10-17-30
(47)

15-12-50
(82)

-

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SAML (SW), as above.
"

-

SAJ£L (SW), as above, trace of silt.
-

SANO. (SW), as above, no silt.
.

-

~

SAM1 (SW), as above, very line to very
coarse.

I
SANO, (SW), as above, no gravel. H

SAML (SW), as above, no gravel, very fine ~"
to medium, micaceous.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

High Dfow count imeiy due to neaving
sand.

~

-

Sane comment as 80 feet.

-

-

Ball approximately 100 gallons and
sample.

-
70 feet bgs water sample:
T=12 degrees C pH=8.5 cond=550
F-=0.5.

-

Casing harder to drive. Trace gravel In
cuttings; basaltic. weH rounded to t era.

-

Bat hole to 78 feet. Driller reports sand"
and water heave Into casing to 85 feet.

80 feet bgs water sample:

T=12 degrees C pH=8.5 cond=48Q
F-=L8,
Drive casing to 83 feet. End of day
4/28/86.

—

Drive 8 Inch casing to 80 feet. Ball hole"
to 80 feet. Use twdropunch to collect
water sample at 80 feet.

I
I
1

I
I
i
•I
I

I
I

1
1
I

I

'I
I



PROJECT NUMBER
I07483D8.02

BORING NUMBER
MW29-178

SHEET 4 OF 7

SOIL BORING LOG

PROJECT Rey"olds Metals — RMC-Troutdale North Substation by Access Road
.DRILLING CONTRACTOR Tacoroa Pump S Drilling Co.ELEVATION ———————————————————

DRILLING METHOD AND EQUIPMENT Cable Tool IBucyrus Erle-2a)iO" to 18'. 8" to 200'____________________

WATER LEVELS ____________________ START 4~24~8B_____ FINISH 5~7-8S_____ LOGGER p- Brown

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

-

85fl-

loouo-

»6LO-

tttJQ-

1 taa-

SAMPLE

IN
TE

RV
AL

100.0

101,5

120.0

a

ujca
o-z

cc
LU

CJHJ
UJUJ
ecu.

0.9

STANDARD
PENETRATION

RESULTS

6' -6' -8'
(N)

7-8-8
(18)

-

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

SANT7r (SW). as above, very fine to
medium, no gravel, micaceous.

SAUQ, (SW), as above. ~

SAMLMSW). as above.

SAML (SW), as above. ~

SANO, (SW), as above. ~

SAND. (SW), as above.

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

SO leet bgs water sample:

T=I8 degrees C pH=8.3 cond=800

-

~

Ball, then sample. Collect drive sample
and water sample at 100 leet.

100 leet bgs water sample:

T=I8 degrees C pH=8.4 cond=750
F-=8.0

-

Ball out hole, set hydropunch, collect ~
water sample at 110 leet.
110 feet bgs water sample:
T=I4.5 degrees C pH=8.5 cond=720
F-=5.33

-

-
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PROJECT NUMBER
JQ74fl3.De.02

BORING NUMBER
MW28-J78

SftEET 5 OF 7

SOIL BORING LOG

— RMC-TroutdatePROJECT
ELEVATION.
DR1LL1NG METHOD AND EQUIPMENT Cable Tool {Bucyrus Erle-29)IO" to 18'. 8" to 200'

WATER LEVELS ____________________ START 4"24"aa————— FINISH ±

North of BPA Substation by Access Road

. DRUUNB CONTRACTOR Tacoma Pump S Dr8ling Co._________________

-7-88 .LOGGER P. Brown

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

-

-

-

tZSLO-

QOJB-

QSfl-

f*UJ —

-

M5JB-

SAMPLE

IN
TE

RV
AL

120.0

121.5

140.0

141.5

o

mm

1-2

EC
UJ

Of-
OUJ
UJtUecu.

1.0

O.B5_

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8"
W)

50-22-30
(52)

10-50-50/3"

SOU. DESCRIPTION

SOU. NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SANO. {SW), as above except very fine to
fine.

-

SANQ. (SW), as above.

SAML ?SW), as above. ~

-

SAML (SW), as abova ~

SAND, (SW3, as above, very fine to fine.
Less than 5 percent fine, subrounded
green-gray to black gravel noted In balled
sanptes from approximately 137-140 feet.'
No gravel h spilt spoon drrven iron
140-141.5 feet.

SAUQ, (SW), as above except trace fine "^
rounded basaltic gravel in balled samples.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Collect drive sample and water sample at
120 feet.

120 feet bgs water sample:

T=20 degrees C pH=7.0 cond=820
1, F-=3.84

High blow count due to heaving sand.

-

Collect water sample with hydrograph ~
system after bail hole down.

130 feet bgs water sample:

T=i9 degrees C pH=7.4 cond=900

-

Collect and drive sample at 140 feet to
141.5 feet after balling out hole to 140
feet. Clean hole again, install
hydropunch. Collect water sample at 140
feet.
140 feet bgs water sample:

T=14 degrees C pH=7.5 cond-750
F-=1.87.

-
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PROJECT NUMBER
107483138.02

BORING NUMBER
NVf29-l78

SHEET 6 OF 7

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale North ol SPA Substation by Access Road

ELEVATION. . DRILLING CONTRACTOR Tacoma Pump S Drilling Co.
DRILLING METHOD AND EQUIPMENT Cable Tool {Bucyrus Erie-2S)10" to 18'. 8" to 200'______

MATER LEVELS _____________________ START 4~24-fle—————— FINISH 5-7~8B .LOGGER P. Brown

*Fofe
EH
iii*s
am

«JB-

' :
wuo-

B&a-

H7SJO-

r ;

•

_J•<
a:tilt—zt—*

160.0

161,5

170.0

171.5

173.0

180.0

SAMPLE

a
f?cc<gj
turna:z>-r>
f-Z

>-a:

8G
UJUJecu.

l.t

0.0_

0.65

STANDARD
PENETRATION

RESULTS

61 -6' -6"
<N)

50-75-50/3"

tOO/2"

150/2"

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

SAMP, (SW), as above.

SAML (SW), as above. ~

SANTL (SW), as above except line to
coarse grained sand. Shoe contained
parts ol large rounded basaltic cobble (.2

GRAVEL, (GW-GM), black, wet, very dense,
weakly cemented, sub- rounded to
angular, well graded gravel and coarse to
fine sand and silt.

"No Sample

GBAVFI. JGW-GM), as above.

EBAYEL (GW-GM), as above. ~

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Collect water sample at 150 leet.
150 leet bgs water sample:

T=I6 degrees C pH=7.8 cond=720
F-=3.29.

Collect sol! and water sample at 180
leet. Blow count high because
hammered split spoon through cobble.

160 leet bgs water sample:

T=17.5 degrees C pH=7.8 cond=800
F-=2.07

Casing driving harder at 186 leet. ~

-

Litholoay from 188 ieet to J7I ieet based"
on samples Iroro bailer and drilling rate.

Formation not making rauch water at 171.
Try another drive sample at J7! feet.
Sample recovered rock more
representative ol formation, finer
material from pounding rock.

Bail out 80 gallons of water then collect -
water sample at 1715 feet.
171- feet bgs water sample:

T=15.0 degrees C pH=7.82 cond=590
F-=t.8l

Drilling very hard J72 feet on.

i



JHHHT PROJECT NUMBER
•̂ •••B 107483.08.02

BORING NUMBER
MW29-ira SHEET 7 OF 7

^™" SOIL BORING LOG

nan icrr Reynolds Metals — RMC-Troutdaie

ELEVATION . HRELING CONTRACTOR .
nffl I TNR MFTHOn ANP FfflnPMFNT Cabie To°' ^Bucyrus Erle-28)!0" to iff, B
WATER LFVEIS START ^-24-98

lOf!4TTON Nor*h °* BPA Substation by Access
Tacoraa Pump S DrBiing Co.
" to 200"

pjH^ 5-7-88 L05PPR P- Brown

Road

•
I
I
I
I

DE
PT

H 
BE

LO
H

SU
RF

AC
E 

(F
T)

-

;
Utuu

-

-

SOuO-

-

850-

2OLO-

-

206JO-

SAMPLE

IN
TE

RV
AL

180.0

181.5

185.0

168.5

tflO.O

181.5

!97.0

188.5

D

*%
UJCO

£§t-z

>-tr
LU
>
Ot—
C3UJ
LULU
ecu.

1.2

1.5

0.8

f.5

STANDARD
PENETRATION

RESULTS

B' -8' -8"
(N)

50/4"

20-50/4"

25-25-25
»DW/

12-25-25
(503

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

GRAVEL. (GW-GM). as above.

"

GRAVEL. (GW-GM), as above.

-

-

RRAVEL, (GW-GM), as above.

-

GBA¥EL (GW-GM), as above. ~

'

GBj4¥£jL (GW-GM), as above.

Bottom of borehole 200 feet bgs. Bottom
ol casing shoe at 1ST feet bgs.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Remove approximately 58 gallons with
dart baiter, let hole recover and collect ~
water sample at 180 feet.

180 feet bgs water sample:

T=fl.l degrees C pH=7.82 cond=380
F-=l.24

Started drilling a little easier at J84
feet, but producing s lot ol cuttings
which makes progress slow.

5/8/88 DTW=18.3 feet from ground level "
at 188 feet.
Collect water sample at ISO feet alter -
removing approximately 72 gallons
water. _

190 feet bgs water sample:

T=f7.3 degrees C pH=7.88 cond=400
F-=i.46.

-

Drilled open hole from 181-200 feet, then"
drove casing, baited, and sampled water
at 200 feet.

200 feet bgs water sample:

T=!8 degrees C pH=7.8! cond=360
F-=l.27.

-

-

•

1

1

1

1

•1

1

1

1

1

1

1

1

'I

1
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PROJECT NUMBER
107493.08.02

BORING NUMBER
MW29-178 SHEET 1 OF l

WELL COMPLETION LOG

i nniTTflM North oi BPA Substation by Access Road

nmi LTNR MFTHon ANH FranPMPMT Cable Tool (B
WATFB 1 PVPI S

|
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PROJECT NUMBER
107493.06.02

BORINS NUMBER
MW30-030

SHEET 1 OF 2

SOIL BORING LOG

PROJECT Reynolds Metais — RMC-Troutdale . i nr.ATTfiM Gresham Sand and Grave!

ELEVATION ________________
DRILLING METHOD AND EQUIPMENT Mobile HSA Rig, 6 S/8-inch ID Auger

WATER LEVELS ____________;_______START 12-04-96

.DRILLING CONTRACTOR GeoTech Exploration Inc.

.FINISH . LOGGER

zP
°ifc

ffiK
I-tf
1— 11-Q-Q;
UJ=>oca

5.0 -

-

-

10.0 -

-

-

-

-

nt\ rt

-

-

nc n

-

-

_l
<I

£E
til
(—
Z

5.0

6.5

7,5

9.0

10.0

11.5

12.5

14.0

15.0

16.5

i7.5

19.0

20.0

215

22.5

24.0

25.0

26.5

27.5

29.0

30.0

SAMPLE

0

$<=^LLJ
LUCDo-z:, >-^>\-z

>-
a:
>
01-
OUJ
LUUJocu.

1.0

0.8

1.0

0.7

0.5

0.8

1.0_

0.3

1.3

'•2

STANDARD
PENETRATION

TEST
RESULTS

6" -6' -6"
(N)

3-3-5
(8)

2-2-4
(6)

1-2-2
M

2-2-3
(5)

3-4-4
(8)

2-2-3
(55

3-3-4
(7)

2-2-2
(4)

4-4-6
(10)

3-4-6
(10)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND, (SW), medium dark gray (N4), damp,
loose, fine to coarse grained, dredge
sand.

SILT. (ML), dark yellow orange (IOYR6/6),
firm, damp, orange mottling.
SAND. (SW), moderate yellow brown
{10YR5/4}, damp, loose, fine to medium
grained.

•
SILT. (ML), dark yellow brown (10YR4/2),
damp, firm, trace organics.

SILT. (ML), as above, except wet.

SAND. (SW), moderate yeliow brown
(10YR5/4), moist, loose, fine to medium
grained, trace organics, 10-15% silt.

SAND, (SW), as above.

SAND, (SW), as above.

'
SAND, (SW), as above.

SAND. (SW), as above, except wet.

'
SAND. (SW), as above.

SAND. (SW), as above, except, wood
fragment to 1-inch.

-
2ANQ, {SW}, as above.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Soil sample MW30S-0050-0

-

-

-

-

Soil sample MW30S-0150-0

-

'

-

-

-

Soil sample MW30S-0250-0

-

-

I
I
I
I
1
I

•I
I
I
i
I
i
i
i
i
i



PROJECT NUMBER
107493.06.02

BORING NUMBER
MW30-030

SHEET 2 OF 2

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale Gresharo Sand and Gravel

ELEVATION ————————————————————
DRILLING METHOD AND EQUIPMENT Mobile HSA Rig. 6 5/8-inch ID Auger

•WATER LEVELS ____________________START '2-04-96

.DRILLING CONTRACTOR GeoTech Exploration Inc.

12-04-96 .LOGGER Ivan Sali

3Cl-

UJlU

I_U-n-ac
UJOotn

-

~

35.0 -

40,0 —

45.0-

50.0 -

55.0 -

SAMPLE

vlT
ER

VA
L

— •
30.0

31.5

Q

<£
0.2:
1— Z

or
LU

01-
OLU
LULU
Qru.

1.5

-

STANDARD
PENETRATION

TEST
RESULTS

6" -6' -6"
(N)

4-5-5
(10)

-

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND, (SW), as above, to 31.5 feet.

Total Depth = 30 feet.

-

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

.

-

-

-

-

-

-

————————— _.



I
PROJECT NUMBER

)07493.DB.Og
BORING NUMBER

MW30-030 SHEET i OF 1

WELL COMPLETION LOG

PROJPTT Reynolds Metals — RMC-Troutdate i nrurmN Greshara Sand and Gravel IB

ELEVATION
DRILLING NETi
WATER LEVELS

MOANO EQUIPMENT Mobile HSA Rlj
DRILLING CONTRACTOR

3, B 5/8-inch ID Auger
GeoTech Exploration Inc. B

: ST«JT 12-04-88 ptMTSH S2-05-88 , nccpn Ivan Gall Mt
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I
PROJECT NUMBER
107493.06.02

BORING NUMBER
MW30-IOO

SHEET ! OF 4

SOIL BORING LOG

PROJECT Reynolds .Metals — RHC-Troutdaie Gresham Sand and Gravel

ELEVATION . -DRILLING CONTRACTOR staco

DRILLING METHOD AND EQUIPMENT Cable Tool with 6" ID Threaded Casing

WATER LEVELS '.____________________START 12-11-96 FTMTSH S2-12-96 .LOGGER J- Bo*ker

gt
— 1"

Q-CC
UJI3
QCO

-

5.0 -

10.0 -

1S.O -

20.0 -

25.0 -

SAMPLE

IN
TE

RV
AL

30.0

o
?£
LLJCO
Q-S

1— 2

<r
UJ

ot-
OUJ
UJLUecu.

-

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
(N)

-

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

For top 30 feet; refer to log MW30-30

-

-

'

, -

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

:
-

-

-

-

-

-

I
I
I
I
I
I1
I



I
PROJECT NUMBER
107493.06.02

BORING NUMBER
MW30-100

SHEET 2 OF 4

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale Gresham Sand and Gravel

ELEVATION , -DRILLING CONTRACTOR Staco

DRILLING METHOD AND EQUIPMENT Cable Tool with 6" ID Threaded Casing

WATER LEVELS ___________:______START 12~"~96 .FINISH .LOGGER J- Bowker

_l—

I— U-
Q-CC1113am

35.0-

40.0-

45.0-

50.0 -

55.0 -

SAMPLE

IN
TE

R
VA

L

30.0

31.5

4

40.0

41.5

50.0

51.5

60.0

o
for

iiJ
; f ) rfj
a-Z
f-Z

a:
UJ

OH-otu
tlJUJ
CCU-

1.5

1.5

«

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6*
(N)

1-5-7
(12)

3-7-9
(16)

. SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW), moderate yellow brown
(10YR5/4), wet, loose, fine to medium

grained, 5 to 10% fines, mica and red
colored grains present.

SAND. (SW), medium dark gray (N4), wet,
loose, medium grains, round to subrounded
5% fines, roica and red grains present.

SAND. (SW), medium dark gray (N4), wet,
loose, fine with some medium grains, 5%
fines, small J foot Silt layers at 50.5 feet
to 5! feet,rounded to subrounded grains,
mica and red grains present.

COMMENTS

DEPTH OF' CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

30 feet bgs water samples:

T=!0.3 degrees C pH=6.9i cond=250

•
Soil sample MW30I-0400-0

t



PROJECT NUMBER
107493.D6.02

BORING NUMBER
MW30-100 SHEET 3 OF 4

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale .I nr.ATTnN Sresham Sand and Gravel

-DRILLING CONTRACTOR stacoELEVATION ̂ _______________
DRILLING METHOD AND EQUIPMENT Cable Tool with 6" ID Threaded Casing
WATER LEVELS __________' _______START 12-11-96 .FINISH '2-12-96 .LOGGER J. Bowker

II-
_! —

t— li-
eu cc
HI 13a en

-

-

85.0 -

70.0-

"

75.0-

-

80.0-

85.0 -

-

SAMPLE

IN
TE

R
VA

L

60.0

61.5

70.0

71.5

80.0

81.5

90.0

a EC
LU

ot-
Otil
LLILU
CCLl-

1.5

1.5

*

STANDARD
PENETRATION

TEST
RESULTS

6" -61 -6"
(N)

1-3-5
(8)

7-9-11
(20)

6-5-8
(13)

- • -

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW), medium dark gray (N4), wet,
loose, fine to medium grains, little to no
fines, rounded to subrounded, mica and

_

-

-

SAND. (SW), as above.

-

SAND. (SW). as above. '

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Soil sample MW30I-0600-0
60 feet bgs water sample:

T-11.1 degrees C pH-6.63 cond-340
F-=0.472

-

-

-

-

Soil sample MW30I-0800-0
80 feet bgs water sample:

T=10.4 degrees C pH=7.22 cond=380
F-=1.63

-

-



I
PROJECT NUMBER
107493.06.02

BOHINS NUMBER
MW30-100

SHEET 4 OF 4

SOIL BORING LOG }I
PROJECT Reynolds Metals — RMC-Troutdale_________________________t nr.fnriM Gresham Sand and Gravel

ELEVATION ___________________________DRILLING CONTRACTOR staco_________________
DRILLING METHOD AND EQUIPMENT Cable Tool with 6" ID Threaded Casing______
HATER LEVELS —-— to_«_oBSTART !2~1i"9s .FINISH LOGGER J- Bowker

p
°ib

•H-4.
t-U.o-ec
a<n

-

85.0-

!00.0-

!05.0-

m&-

_J
<
ec
LU*—
z

90.0

91.5

100.0

101.5

SAMPLE

o2;

LUCQ

1-2

EC

Ol-
OUJ
UJUJ
OCU-

0

1.5

-

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
(N)

8-10-40
150)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

No return in split spoon sampler.

-

SANO. {SW}, as above.

End of (og !00 Feet BBS

Set 2 inch well screen from 90-100 feet
PVC

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

.

Soil sample MW30I-1000-0 1
100 feet bgs water sample:

T=I0.4 degrees C pH=7.26 cond=370
F-=0.522

:

.



I
PROJECT NUMBER
t07483.D8.02

BORING NUMBER

MW30-100 SHEET t OF 1

WELL COMPLETION LOG

PROJECT Reynolds Metals — RHC-Troutdate Greshara Sand and Gravel
.DRILLING CONTRACTOR Staco Well ServicesELEVATION ———————————————————

DRILLING METHOD AND EQUIPMENT Cable Tool with 8" ID Threaded Casing_______'______________________
WATER LEVELS _____________________ START '2-13-98______ FINISH '2-17-88_____ LOGGER J- Sowker
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PROJECT NUMBER
107483.08.02

BORING NUMBER
MW3I-034

SHEET i OF 2

SOIL BORING LOG

I
I

Metals — RMC-Trotitdate

-DHILUNS CONTRACTOR BeoTech Explorations, Inc.
PROJECT

ELEVATION
DRILLING METHOD AND EQUIPMENT Mobile Hollow Stem Auger Rig. 8 1/4" IJ. Auger
WATER LEVELS Mobile Drill B-58 »2IO________START , " " ~

LOCATION Northeast Corner ot Fairview Farms

H-28-88 -LOGGER Ivan Gal!

*p
3^
«H
!•<fci
î

-

&o -

-

100 -

-
-

fcO -

-
-

200-

-

2SJB-

-

ẑ
Ui

2

4.5

8.0

8.0

10.5

11.5

13.0

14.0

15.5

18.5

18.0

18.0

20.5

215

23.0

24.0

25.5

20.5

28.0

28.0

28.8

SAMPLE

D

i<***UJ
UJCO
O.Z>-r>
1— Z

>-
CC

>
CH-OW
UJUJ
ecu.

f.5

\£

\£

1.5

1.5

1̂

-

IS

13

1.4

f.4

STANDARD
PENETRATION

I tZo f
RESULTS

8' -8' -8'
(N)

l-i-2
(3)'

t-l-I
(2)

i-l-2
(3)

1-2-2
(4)

2-2-2
(4)

2-2-2
(4)

4-4-5
(8)

3-4-5
C9)

6-T-8
«3)

-4-5-5
ftO)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-1 1t: Grave! fill for drill pad

SANO with SILTT (SM). moderate olive
brown (5Y4/4), wet, loose, sand very fine
to fine, 255! silt, mottled appearance.
SJLJL <ML), moderate olive brown, soft,
wet, mottled appearance, slightly plastic,
trace oranglcs.

SJLL (ML), as above, with orange
mottling.

SILL (ML), as above.

SILL (ML), as above.

SILT. (ML), as above, except trace very
fine sand.

SILL (ML), as above.

SAND KITH Sit. T, (SM), greenish black
(5GY2/I), wet, loose, very fine to fine,
20-25% silt, trace organics.

SANO WITH StLT. (SM), as above, except ^
10-15X sttt.

SAND, (SW), dark gray (N3), wet. loose,
fine to medium grained, red grains, weg
graded.

SML (SW), as above, 2-incb silt layer at
30 feet.

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

DTW approximately 7 feet bgs j

Soil sample MW3IS-0100-0 1

-

-

—

-

-

Soli sample MW3IS-0200-0 ~

.-

_

-

-

Sofi sample MW3IS-0300-0

•1



PROJECT NUMBER
l07483JD8.0a

BORING NUMBER
MW3.-034

SOIL BORING LOG

PROJECT RBynoMs Metals — RMC-Troutdate ; <ipATTnN Nor*heast Corner of Fairvlew Farms

ELEVATION.
DRILLING METHOD AND
WATER LEVELS Mobile DrUI B-59 *210

_________DRILLING CONTRACTOR BeoTech Explorations, Inc.
Moblle Hollow Stero Auger Rip. 6 1/4" IJ3. Auger__________

SJIHT H-28-88 FTNTSH "-26-88 Ivan Gal!

xP
°Hs
^
l-ttiiu!Saw

-

-

3&0-

:
40JO-

«JO-

eno-

L-

$a:
ID

i

32.0

33.5
34.0

35.5

SAMPLE

a
i°=•^UJ
turn
O.Z>-o
I-Z

>-
EC

>of—
OUJ
UJUJ
ecu.

1.3

1.3

-

STANDARD
PENETRATION

TEST
RESULTS

B' -8' -8'
(N)

5-7-8
(15)

5-6-6
(12)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

-

SAND. (SW), as above, silt laminae (1-inch)
at 33.2 leet bgs

SANQ, (SW). as above

Total Depth = 34 Feet BGS

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

-

-

—

-

l«



I
PROJECT NUMBER

J07493.De.Qg

BORING NUMBER
HW3I-034_____ SHEET t OF

WELL COMPLETION LOG

PROJECT ReynoWs Metals — RMC-Troutdafe

ELEVATION ...
DRILLING METI
MATER LEVELS

4ctn iwn Fi?nPMFMT Mobile Hollow
; Mobile Ort! B-59 #210

DRILLING
Stem Auger

i on*TTON Northeast Corner of Fairvlew Farms

CONTRACTOR
Rig, 8«/4"ID

GeoTech Explorations, Inc. - •

, Auger
<rr«T ""SB-S8 PTNWH fi-28-88 ^ Q^FFR Ivan Gal!

r — •
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PROJECT NUMBER
107493.08.02

BORING NUMBER
MW31-085 SHEET ( OF 5

SOIL BORING LOG

I Metals — RMC-TroutdalePROJECT
ELEVATION
DRILLING METHOD AND EQUIPMENT Cable Tool with 8" Threaded Casing

WATER LEVELS —————————————————————START "~26~88——

LOCATION Northeast Corner of Fairview Farms

.DRILLING CONTRACTOR Staco Well Services

-FINISH 12-8-88 .LOGGER J. Bowker

3cP

UJ...mjfj
xie

ôco

-

6LO -

"

h
KUJ -

tw -

200-

-

-

JKJB-

_l•<
£
lilt—z

21.0

22.5

28.0

28.8

SAMPLE

Q

•<UJ
ujta
?:§
f— 2

£
Stn
UJtLl'
CCU-

1.5

1.5

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

i-l-2
(3)

"T-12-15
07)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

Refer to by MW31S lor upper 20 feet.

'

-

Too 1.0 foot: SILT with SAND. (ML), olive
gray (5Y4/I), moist, soft, fine grained
sand.
Bottom 0.5 toot: SJLi (ML), olive gray
(5Y4/I). radst, soft.

SAML (SW), medium dark gray (N4), wet,
medium dense, fine to coarse grained.
5-10% fines.

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

;
-

-

-

-

-
_

24 feet bgs water sample:

T=NA degrees C pH=7.33 cond=!80
F-=0.3B2

-

M
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PROJECT NUMBER
107493.08.02

BORING NUMBER
MW3'-°95 SHEET 2 OF 5 •

SOIL BORING LOG

1

.'
PROJEC<j Reynolds Metals — RMC-Troutdafe 1 OP4ffn|4 Northeast Corner of Fairview F arras

rrnu ran i iwc rnMTPinrnn Staco Well Services 1
DRILLING MFTHOH ANR Fffl ITPMFNT Cable Too! with 8" Threaded Casing

WATER LEVELS START "-28-88 FINISH ^-B-88 LOGRFR "*: Bovksr

VP

1|
otn

-

-

350-

-

40JD —

-

46JB-

-

SOLO-

S5JO-

SAMPLE

>J
TE

RV
AL

^

40.0

41.5

50.0

5!.5

80.0

a

men

1-2

CCtn

UJUJSu.

IS

15
—

STANDARD
PENETRATION

RESULTS

8' -8' -8"
(N)

7-7-7
(14)

7-B-H
(18)

.

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

'

-

—

-

SANO, <SW), same as above.

:
-

-

SANO, (SW), same as above.

COMMENTS

. DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

'

-

-

-

Soil sample MW3II-0400-0
40 feet bgs water sample:
T=7.0 degrees C pH=7.33 concf=t95

-

'

-

.

-

^

.

1
1
1
11

•1
1
1
1
1
1
1
1•l
1



PROJECT NUMBER
107483.08.02

BORING NUMBER
NW3I-085

SHEET 3 OF 5

SOIL BORING LOB

Metals — RMC-TroutdatePROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool with B" Threaded Casing

WATER LEVELS ____________________START "~26~86—

.I npijTOM Northeast Corner of Fairview Farms
-DRILLING CONTRACTOR Staco Hell Services

12-B-88 -LOGGER J. Bowker

xP
ot

mW
!•<

Ul5aw

8Sfl-

.;
7(L0 —

7BJO-

BOJO -

86LO-

1 -

_i

£cc
LUi—z>«t

80.0

Rl ^

70.0

71.5

80.0

815

80.0

SAMPLE

o
**UJ
UJED
£3
H-Z

<r

8S
UJUJ
CCtl-

15

0.2

i.5_

STANDARD
PENETRATION

1 to 1

RESU.TS

8' -8' -B"
<N)

7-iO-ft
(21)

10-11-8
(20)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SANn, (SW), same as above, with little to
no fines and slightly coarser sand grains.

-

SAND, (SW3. same as above with 5-105!
lines.

SANO, (SW), same as above. ~"

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Soil sample MW3II-0800-0
80 feet bgs water sample:
T=8.4 degrees C pH=8.82 cond=250
F-=1.84

_

-

Soil sample MW3II-0800-0
80 feet bgs water sample: T=NA
degrees C pH=750 cond=!90 F-=ll.t

———————————————



I
PROJECT NUMBER
107493.06.02

BORING NUMBER
MW31-085 SHEET 4 OF 5

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdate_____________________f nftATfW Northeast Corner of Fairview Farms
ELEVATION ____________________ DRILLING CONTRACTOR Staco Men Services______________
DRILLING METHOD AND EQUIPMENT Cal?le To°' wlth B" Threaded tS^ng___________________________
fj*-rrm i «r%*e-i o *»T*nT fi—28—88 err»t«*ij' 12—8~88 I rtf*r»cn tL BOWkSfWATER LEVELS. .START "l28"86 FINISH JSlSlSL inppFR J. Bowker

-rpoiu

SHx«<Siata

-

asa-

KXUJ —

tftO —

«Sfl-

_J

cc
UJ1—
£

80.0

91.5

100.0

101.5

HO.O

111.5

120.0

SAMPLE

a
"^Ujujca
Q-Z

>-cc

OUJujatecu.

»

15

L5

STANDARD
PENETRATION

1 Clo i
RESULTS

8' -8' -8'

SOD. DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

SANn, {SWX same as above.

-

Sam, (SW), same as above.

SAM1 (SW), sane as above.

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

80 teet bgs water sample:

T=a4 degrees C pH=6.63 cond=270
F-=(3.5

Soil sample MW31I-1000-0 ~]
100 leet bgs water sample:

H
T=a5 degrees C pH=7.08 cond-^85
F-=14.f

110 1eet bgs water sample:

T=9.4 degrees C pH=7.20 cond=280
F-=13^

;

I
I
I
I
I
I

I
I
I
I
I
I
I

i
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PROJECT NUMBER
107493.08.02

BORING NUMBER
MW31-035

SHEET 5 OF 5

SOIL BORINB LOG

PROJECT Reynolds Hetals — RMC-Troutdate LOCATION Northeast Corner ol Fairview Farms

ELEVATION ——————————————————
DRILLING METHOD AND EQUIPMENT Cabie Tool with 8" Threaded Casing

MATER LEVELS _____________________START tl~28~88——

-DRILLING CONTRACTOR Staco WeH Services

.FINISH .LOGGER J. Bowker

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

-

J2&0-

•:
GOjO-

136J)-

1400-

L-

SAMPLE

IN
TE

RV
AL

120.0

121.5

o
§sturn0.2:>-5
t— 2 RE

CO
VE

RY
FE

ET

1.5

-

STANDARD
PENETRATION

f to 1

RESULTS

B1 -6' -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAKE, (SW), same as above.

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller reports bailing gravels
Soil sample MW-3iI-?200-0
120 1eet bgs water sample:
T=9.8 degrees C pH=7.07 cond=210
F-=3.20

-

-

-

-

-

14



PROJECT NUMBER

I07493.P8.02

BORING NUMBER
SHEET I OF ]

WELL COMPLETION LOG

I
I
I

Reynolds Metals — RMC-Troutdate Northeast Corner of Falrview Farms

ELEVATION. -DRILLING CONTRACTOR stacQ Weg Services
DRILLING MET!
MATER LEVELS

•fflf ANO FVPHENT Cable Tool with 8" Threaded Casing

J START 'S-8-88

0 -

—

ro —
-

20 -
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-
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-
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See Boring Log
For Drilling Details
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PROJECT NUMBER
IOT483.D8.02

BORING NUMBER
MW32-040

SHEET OF I

SOIL BORING LOG

PROJECT Reyno^s Netals — RMC-Troutdale East Buildir|g
ELEVATION ___________________
DRILUNS METHOD AND EQUIPMENT Hoblte Holow Stem Auger; B.25" ID Auger

-DRILLING CONTRACTOR GeoTech Explorations. Inc.

WATER LEVELS APProxtoately IS leet bgs -START .FINISH .LOGGER I. Gaii

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

SLO -

~

:
ttJO -

«LO -

20.0-

25JO -

SAMPLE

IN
TE

RV
AL o

UJCD
Q-Z

\

RE
CO

VE
RY

FE
ET

-

STANDARD
PENETRATION

1 tLj I
RESULTS

e1 -B" -a-

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

See MW32-I and MW32-D lor Lithology ~

-

-

'

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Sand heaving into auger 1rom 35-40 ~
feet bgs

-

Totat Depth = 41 Feet BGS ~

______________ _ ____ - ____

14
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I
PROJECT NUMBER
107483118.02

BORING NUMBER
"W32-085 OF A

SOIL BORING LOG

IPROJECT Reynolds Metals — RMC-Troutdale LOCATION East end °* Building 48

ELEVATION .DRILLING CONTRACTOR Staco Hell Services
DRILLING METHOD AND EQUIPMENT Cable Tool; B" 0 Threaded Steel Casing

WATER LEVELS —————————————'._______START I2~03~8B ——— 12-05-96 -LOGGER T. Gehweiler

*p
— i J***

K™*LL.
SSDOT

_

S.O -

BJO -

to -

20.0 —

25JO-

_i

cc
t—
z

30.0

SAMPLE

a
<UJ
UJCD

t-z

cc

01—
CJUJ
UJUJecu.

STANDARD
PENETRATION

TEST
RESULTS

B' -8f -61

(N)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

__ 0-.25 foot: Asphalt concrete pavement
.25-2 feet: Fill - SILTY SANDY GRAVEL.
(GM), brown, moist, medium dense, fine
angular gravel, medium to fine grained

\ sand. _/

SILTY SAND. (SW-SM), brown, racist, ~
medium dense, medium to fine grained
sand, approximately 10% silt, no gravel.

SANC1Y STI T, (ML), brown, wet, soft with ~
orange mottles grading to
2AM2. (SW), brown, wet, loose, fine
grained, no silt or gravel. Becomes medium
to fine grained with trace of coarse sand
to 12 feet.

SANDY SILT. (ML), brown, wet. soft with
orange mottles, not elastic.

SANDY STI Tr (MH). gray, wet, very soft,
slightly plastic;

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Driller adds 15 gallons of water

_

-

-

Driller adds water

-



g fS jR o pjS o S &
f i i i 1 i i i f i i ] i 1 i i i i * 1 i I i t 1 i t i i

tj; g S r
01 b w b

p 5

M —

j;a> g-f
""ao w

a sp> tn x) atn

SToi H.5r«i.̂ ** "^ ^M-"*-
m ^C/> . CD M o CO
("S..5 ' .5 . i-.5

i-»-C3 Q) !2"IB O"
"̂  ~* trt ni "̂QJ Q) "* O O
8** . O" ro 3 §
™ K 0 a a"'s s S s-ro sS,"̂  P Sf'1'1'
Ef -'""<
II ' IP
II ' 'Elift g* ^"<b
a>a
a?

i t i i 1 i i I i i i i i I i i i i 1 i i i i | i i f i

TI-I 050 TIH OJCTOI ii OB. i ii oo o
j i c b ^ H r IIO3- ) . t r tS :

f-*l*> ^ O ' Ol^ (D ^ Q
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PROJECT NUMBER
107483.06.02

BORING NUMBER
MW32-°85 SHEET 3 OF 4

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale .LOCATION.
end °* Building 48

-DRILLING CONTRACTOR Staco Well ServicesELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool; 8" 0 Threaded Steel Casing

WATER LEVELS _________________START I2~03~aa——— FINISH 12-05-96 -LOGGER T. Gehweller

EP
TH

 B
EL

OW
UR

FA
CE

 (
FT

)

aw

-

BfiJO —

70J3 —

-

75JO-

80JB-

86LO-

> •

SAMPLE

-IT
ER

VA
L

«-•

70.0

71.5

a
i£ujmo_z>-:>^-•z.

>-
CE
HI

§-
CJUJ
LULUcrLL

t.5

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8"
(N3

3-7-8
(15)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

SAND, (SW), as above except no wood
•fragments.

-

-

SAND (SW), gray, wet. loose, medium to
line grained, trace mica Hakes and red
sand grains.

-

SANO, (SW), as above. ~

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS, ,
TESTS AND INSTRUMENTATION

-

-

-

Collect soil lor TOC analysis at 70 1t.
70 ieet bgs water sample:

T=10.7 degrees C pH=8.04 cond=2)0
F-=0.289

-

-

-



I
PROJECT NUMBER
J07483J38.02

BORING NUMBER
MW32-085

SOIL BORING LOG I
I
I
I
I
I
I

•I
I
I
I
I
I
I
I
I

PROJECT Reynolds Metals — RHC-Troutdale East end of Building 48

ELEVATION —————————————————————
DRILIJNS METHOD AND EQUIPMENT Cable Toot B" 0 Threaded Steel

WATER LEVELS ____________________ START <2~03~8B

staco Welt Services

FTNTSH 12-05-88 , ORRPH T. Gehweiier

•̂p
°Jfc
^H
iitaSata

SSfl-

WUD-

«6LO-

WUB-

nso-

|cc
UJI—

85.0

88.5

SAMPLE

a
?<*^UJ

t-z
CJtll
lilUl
Sll-

f.5

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -B1

(N)

2-5-7
512)

SOIL DESCRIPTION

SOIL NAME, USDS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

-

SAND. (SW), gray, wet, loose, medium to
fine grained, trace mica flakes

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

-

Collect soil sample for TOC analysis at
85 feet.

-
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PROJECT NUMBER
107493.DB.02

BORING NUMBER
MW32-095____ SHEET I OF 1

WELL COMPLETION LOG

PROJECT Reynolds Metals — RMC-Troutdale East end ot Building 48

-DRILLING CONTRACTOR Staco He» ServicesELEVATION ____________________
DRILLING METHOD AND EQUIPMENT Cable Tool; B" 0 Threaded Steel Casing

HATER LEVELS —————————————————————START '2-05-86 12-08-88 -LOGGER T. Gehweiler
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PROJECT NUMBER

1Q7431D6J32 __

BORING NUMBER

MH32-165____ SHEET t OF

SOIL BORING LOG

I
Ifl

PROJECT Reynolds Metais — RMC-Troutdale I nnATinN East end of Building 48

-DRILLING CONTRACTOR Staco Well ServicesELEVATION ___________________
DRILLING METHOD AND EQUIPMENT Cable Tool: 6" ID Threaded Steel Casing

WATER LEVELS ___________________START H-20-96 .FINISH "-26-96 .LOGGER T. Gehweiler

•x. »-
3it

%%•x. <•
fcfe
LU =>
o tn

-

5.0 -

10.0 -

-

155 -

AM A

25.0 -

— 1
•<
Q-
111
1—
z

10.0

1i.5

20.0

21.5

30.0

SAMPLE

o
<<=•* uj
LLJ CD
0. S
>- ID
t- Z

>-cc

SH-
{_> LU
UJ ill
££ U.

1.5

1.25

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
(N)

6 Total

1-1-1
(2)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-0.25 foot: Asphalt concrete pavement.
0.25-2 feet: Fill SILTY SANDY GRAVEL.
(GM), brown, moist, fine angular gravel,

medium to fine grained sand.

SI! TY SAND. (SW-SM), brown, moist, ~
medium dense, medium to fine grained
sand, approximately 10% silt, no gravel.

10-10.5 feet, SANDY SILT, (ML), brown,
wet, soft, with orange mottling, not
elastic.

10.5-li.O feet, SAND. (SW), brown, wet,
loose, fine grained, no silt or gravel.
Grades into fine to medium grained brown
sand from 11-11.5 feet, predominantly
medium grained (75%5, 20% fine, less than
5 percent coarse angular sand.
tt.5 feet. SANDY SILT. fML). brown, wet.
soft with orange mottling, not elastic. _

SANDY SILT. (ML), gray, wet, very soft,
slightly plastic

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller adds 15 gallons of water

'
Bail hole clean, collect soil sample for
TOC analysis at 10 ft bgs. at 1355:
MW320-0100-0; Used cathead and

DriHer adds water approximately 10
gallons'

Bail out hole at 20 feet, driller reports
formation not producing water at 20
feet, Collect soil sample for TOC, no
water sample.

-

_

m



PROJECT NUMBER
107493.06.02

BORIN8 NUMBER
MW32-165

SHEET 2 OF 6

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale .\ np.ATTnM East end of Building 48
.DRILLING CONTRACTOR Staco Hell ServicesELEVATION ___________________

DRILLING METHOD AND EQUIPMENT Cable Tool; 6" ID Threaded Steel Casing

WATER LEVELS ___________________^TART 11-20-96_____ FTMTQH 11-26-96 .LOGGER T. Gehweiler

xt—
3—
LU,,(mg
zr<t
I-U-
D-CC
LUZ>
O£fl

-

35.0 -

:
•40.0 -

45.0 -

50.0 -

1 55.0 -

_)
<

, en
w
h-
z

30.0

31.5

40.0

41.5

50.0

51.5

60.0

SAMPLE

a
1°:ILU
tU£Q
0.-S.>-:D
1— Z

>-
BL

>•
OH-
OLU
LULU
CCLL

i.t

1.3

1.5

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
(N) •

2-19/5"

1-1-2
(3)

1-5-5
(10)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW), gray brown to brown, wet,
medium dense, medium to fine grained, less
than 5 percent silt, trace red sand grains

SAND. (SW), as above except very loose.

Wood fragments observed in bailer. ~

SAND. (SW), as above except gray, loose, "^
trace wood fragments less than 5
percent.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller says sampler acts like its full. 6
inch left to go according to marks.
Retrieve. Collect soil for TOC at 30 ft '
at 1630.

Collect soil and H20 sample at 40 feet
at 915
40 feet bgs water sample:

T=13.2 degrees C pH=6.48 cond=190
F-=0.104

Driller reports 5 ft of heave inside
casing

Collect soil sample for TOC at 50 feet aF
1040.

-



PROJECT NUMBER
107493.D6.02

BORINS NUMBEf?
MW32-165

SHEET 3 OF 6

SOIL BORING LOG

I
I

Metals — RMC-Troutdale (nnATTflM East end of Building 48

.DRILLING CONTRACTOR Staco Vteil Services
PROJECT

ELEVATION ,
DRILLING METHOD AND EQUIPMENT Cable Too!: 6" ID Threaded Steel Casing_______________________________

WATER LEVELS ____________________START 11~20~96______ FINISH "~26~96_____LOGGER T. Gehweiler

3=P
3—
til,,,mg
Z-I
t-ti.
D.CCtunotn

-

85.0 -

70.0-

75.0 -

80.0-

85.0 -

_J
<
a:
LUi—
2

ead
61.5

70.0

71.5

80.0

81.5

90.0

SAMPLE

o
<s
UJCD
D--Z>-z>\--z.

>-
EC

>
01-otu
UJLU
ECU-

15

1.5

0:6

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
(N)

3-6-8
(14)

3-10-10
(20)

1-2-3
(5)

SOIL DESCRIPTION

SOIL NAME, USCS SROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE, '
MINERALOGY

SAND. (SW), as above except no wood
fragments.

-

SAND. (SW), as above.

-

SAND, (SW), as above.

-

COMMENTS '

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

60 feet bgs water sample:
T=!0 degrees C pH=6.83 cond=200
F-=OJ84

-

-

80 feet bgs water sample:
T=!i,9 degrees C pH=7.7 cond=215
F-=0.309

1

I



PROJECT NUMBER
107493.D6.02

BORING NUMBER
MW32-165

SHEET 4 OF 6

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale end °f Building 48
-DRILLING CONTRACTOR Staco Well ServicesELEVATION _________________

DRILLING METHOD AND EQUIPMENT Cable Tool: 6" ID Threaded Steel Casing______________________

WATER LEVELS ______________________START 11-20-96 FINISH 11-26-96_____LOGGER T- Gehweiler

3;P
Sit

K̂
1— U-
O.OC
LU3ocn

-

95.0 -

:
100.0 -

105.0-

1)0.0 —

1 IB.O -

_J
•<
<£
LU
t—
Z

90.0

91.5

100.0

101.5

110.0

111.5

120.0

SAMPLE

Q

?£
UjCQoTz>-=>
I--Z.

>-
K

>
01—
CJLU
U1UJ
ecu.

0.8

0.4

03'

STANDARD
PENETRATION

TEST
RESULTS

6" -6' -6"
(N)

3-4-6
(10)

3-5-6
(11)

3-4-9
(13)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE, '
MINERALOGY

SAND. (SW), as above.

96 feet, SAND. (SW). as above with 5-10%
rounded to subangular fine- gravel (up to
3/4-ihch).

SAND. (SW), gray, wet, loose, medium to ~~\
fine grained, micaeous, no silt, wood
fragments, or gravel.

-

SAND. (SW), as above except 5% fine
subangular gravel Sup to 1/2-inch).

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

1 1/2 feet of heave after sitting over
weekend

-

100 feet bgs water sample:
T=13.3 degrees C pH=7.52 cond=210
F-=0.375

-

-

-



PROJECT NUMBER
107493.06.02

BORING NUMBER
MW32H65 SHEET 5 OF 6

SOIL BORING LOG
f
I
I

PROJECT Reynolds Metals — RMC-Troutdaie . i nnATTHH East end of Building 46

ELEVATION ______________________DRILLING CONTRACTOR Staco Well Services
DRILLING METHOD AND EQUIPMENT Cable Tool; 6" ID Threaded Steel Casing____________

WATER LEVELS ____________________START "-20-96 FINISH H-26-9S .LOGGER T. Gehweiler

xf-
°t
ffig
I«C

tfe
Ui=>am

-

125.0-

130.0-

135.0-

140.0 —

145.0 -

_j
<£

a:tu{—
z

120.0

!2t.5

!30.0

131.5

140.0

141,5

150.0

SAMPLE

Q

^
UJCQ0,-s.
>-Z3
f-Z

>-
C£

>
Ol-
OUJ
UJUJecu.

0.8

0.75

0.5

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
(N)

3-4-19
(23)

1-1-2
(3)

2-2-4
(6)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW), as above except loose to
medium dense, 5% fine subanguiar grave!
and trace wood fragments.

-

SAND, (SWS, as above except very loose,
, no gravel, no wood fragments.

-

SAND. !SW), as above.

Trace (less than or equal to 5 percent) —

fine subanguiar gravel observed in
cuttings.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

120 feet bgs water sample:
T=13 degrees C pH=7.08 cond=210

-

-

140 feet bgs water sample:
T=12.6 degrees C pH=6.95 cond=208
F-=0.449

Casing driving a tittle slower /harder. ~j

*l



PROJECT NUMBER
I07493.D6.02

BORING NUMBER
MW32-165 SHEET 6 OF 6

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale East end of Building 48

ELEVATION ______________________DRILLING CONTRACTOR Staco Hell Services
DRILLING METHOD AND EQUIPMENT Cable Tool: 6" ID Threaded Steel Casing____________

WATER LEVELS ______________________START 11~?°~96______FINISH »-26-96 .LOGGER T. Gehweiler

zi-
°it
Lutllmg
l«t
l-U-D.O:
UJ=3
O£n

"

""

155.0 -

180.0 -

-

inr f\

170.0 -

175.0 -

_j•<
DC
HI
1—
Z

150.0

151.5

160.0

161.5

165.0

SAMPLE

Q

?£•
lilCQ
QlZ
>-0
>-z

>-
ir.
>01-
OLU
LULU
CELu

0

0

-

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
.(N)

2-3-5
(8)

1-4-36
(40)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

No Sample Recovered
~"

Percent gravel increasing (up to 15%)
based on cuttings bailed from borehole.

-

-

No Sample Recovery

SAND. (SW), gray, wet, loose, up to 15%
fine subrounded to subangular fine gravel.

-

Total Depth = 165 Feet BBS

-

_

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

~

-

-

-

160 feet bos water sample:
T=12.1 degrees C pH=7.4 cond=205
F-=0.387

;-
-

-

-
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KJftjprr Reynolds Metals — RMC-Troutdate

ELEVATION
DRILLING NETHOD ANO EQUIPMENT Cable To°
WATER LEVELS
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PROJECT NUMBER BORING NUMBER [̂  J

107483.08.02 • MW32-I85 SHEET I OF 1 1^

WELL COMPLETION LOG |

1 flnATrnM East end of Building 48 M

DRILLING CONTRACTOR Staco Well Services •
fc B" ID Threaded Steel Casing

START «-27-98 FINISH 12-02-88. LOGRFB T. Gehweiler •
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PROJECT NUMBER
107493.D6.02

BORINB NUMBER
MW33-033

SHEET 1 OF 2

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale Scrap Yard Area. North of MH13

-DRILLING CONTRACTOR GeoTech Explorations, Inc.ELEVATION _________________
DRILLING METHOD AND EQUIPMENT Mobile Hollow Stem Augers Rig, 6-inch ID Augers_______

WATER LEVELS ___________________START 12-04-96 FINISH 12-04-96 I- Gal'

•3^-ou.

gft
K
1— U.
et.CC
UIZ3at/i

5.0 -

~

-

"

15.0 -

-

•vi n

-

t Aff ft

_j<:
<r
uj
H-

5.0

6.5

10.0

1J.5

15.0

16.5

20.0

21.5

25.0

26.5

27.5

29.0

30.0

SAMPLE

a
ZK<UJ
LUCD
a-Z:
>-Z5
1-2

a:
>
Oh-
OLU
LUUJ
ecu.

0.3

1.5

1.0

1.5

1.0

1.2

STANDARD
PENETRATION

TEST
RESULTS

6" -61 -6"
(N)

2-3-3
(6)

1-1-1
(2!

2-2-3
(5)

3-3-4
(7)

2-3-4
(7)

3-3-4
(7)

~

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW), brownish gray (5YR4/1), wet,
loose, fine to medium grained, trace silt
and roots.

-

SILT. (ML), olive gray (5Y4/1), wet, soft,
trace organics and very fine sand, orange
mottling.

SILT. (ML), dark yellowish orange
(10YR6/6), wet, soft, orange mottling

prevalent, contact at 16 feet with SILL
(ML), olive gray (5Y4/1), wet, soft, -some

orange mottling.

SILL (ML), as above, slightly plastic,

Last 0,1 feet is SAND. (SW), medium dark
gray (N4), wet, loose, fine to medium.
grained, trace red grains.

SAND. (SW), as above.

SAND. (SW), as above.

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

'

"

-

"

-

-

-



I
PROJECT NUMBER
107493.D6.02

BORING NUMBER
MW33-033

SOIL BORING LOG I

PROJECT Reynolds Metals — RMC-Troutdale inrATinM Scrap Yard Area, North of MM13

-DRILLING CONTRACTOR GeoTech Explorations. Inc.ELEVATION __________________
. DRILLING METHOD AND EQUIPMENT Mobile Hollow Stem Augers Rig. 6-inch ID Augers_____\_________________• '

WATER LEVELS ______________________START 12"04~96______FINISH .'2-04-96_____LOGSER L Ga"

a;p
S~-"

t— LL
O.CC

~

-

35.0 -

40.0 -

45.0 -

50.0 -

55.0 -

SAMPLE

IN
TE

R
VA

L

30.0

31,5

33.0
33.5

o

LUCO
Q.S

x

>-o:
LU

01-
CJLU
LULU

O n

0.5

-

STANDARD
PENETRATION

TEST
RESULTS

6" -6' -6"
(N)

3-4-4
' (8)

4-3-4
(75

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW), as above.
-

-

SAND. (SW), as above.

-

-

-

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

Total Depth = 33.5 Feet BGS

1

-

-
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PROJECT NUMBER
107483.08,02

BORING NUMBER
MW33-085

SHEET 1 OF 4

SOIL BORING LOG

PROJECT Keynote Metals — RHC-Troutdale LOCATION Scrap Yard Area; North of MW3

ELEVATION ———————————————————
DRILLINS METHOD AND EQUIPMENT Cable Tool with 6" Casing

WATER LEVELS ____________________START "~I8~86

.DRILLING CONTRACTOR Staco Well Services

.FINISH "-25-86 -LOGGER J. Bowker

*P'ofe
sHi««
DOT

w -

ttJD —

KO -

20LO-

2SJB-

5cc
LLl

i

(0.0

L 11.5

30.0

SAMPLE

Q

•KUJ
UJID
Q- 2T •
>-Z>
(-2

>-
IT

8IDtutu
CEU-

1̂

STANDARD
PENETRATION

TEST
RESULTS

B' -8' -8*
(N)

SOD. DESCRH'TION

SOB. NAME, USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

-

STI T, (MH), olive gray (5Y4/0, moist to
wet. stilt, medium plasticity.

-

SML (SW), medium dark gray (N4), wet,
loose, line- to medium- grained. Trace red
grains.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Mixture of sand and silt In cuttings • ~

—————————— .. —



I
PROJECT NUMBER
107493D8.02

BORING NUMBER
MW33-095

SHEET 2 OF A

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale LOCATION ScraP : North

ELEVATION ____________________
DRILLING NETHOD AND EQUIPMENT Cable Tool with 6" Casing____

WATER LEVELS ————————————————————START J!l!§l£5_

.DRILLING CONTRACTOR Staco Well Services

-FINISH "-25-86 .LOGGER J. Bowker

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T
)

350-

:
40JO-

45JO-

810-

1 £E-D —

| -

'

SAMPLE

IN
TE

RV
AL

30.0

31.5

a

RE
CO

VE
RY

FE
ET

\<5

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SANO. (SW), medium dark gray (N4), wet.
loose to medium dense, line to coarse
grained sand, 5X lines.

-

From cuttings. SAML (SW), same as ~
above.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Soil sample MW33I-0300-0 analyzed tor
PAH, TOC, Total F S Cyanide, 23 netals.

-

-

-

\4



PROJECT NUMBER
1074831)6.02

BORING NUMBER
MW33-085

SHEET 3 OF 4

SOIL BORING LOG

I
I

)

I
I
I
I
I
I

•I
I
I
I
I
I
I
I

PROJECT Reyn°lds Metals — RMC-Troutdale Scrap Yard Area; North ol MW13

ELEVATION _________________
DRILLING METHOD AND EQUIPMENT Cable Tool with 8" Casing

WATER LEVELS _________________START

.DRILLING CONTRACTOR Staca Well Services

11-18-88 FINISH .LOGGER <I. Bowker

<rP
ofe
SB
a:̂
£iluSow

B50 —

mo-

75J8-

BQJO-

fl&Q -

-

_J
5
£C
UJ

%

85,0

88.5

SAMPLE

o
i«£•<aiujm
D-Z

(-2

>-cc
>
ot—otu
UJUJecu.

STANDAW)
PENETRATION

TEST
RESULTS

8' -B' -8'
(N)

-

SOIL DESCRIPTION

SOB. NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

From cuttings. SMD. (SW), same as ~
above.

SJM1 <SW), same as a&ove.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Soil sample MW33I-0850-0 analyzed lor
PAH, VOC, Total F S Cyanide, 23 metals.

88 ft bgs water sample:
T=NA degrees C F-=20.2
Water sample: MW33I-32588-0



PROJECT NUMBER
107493.08.02

BORING NUMBER
MW33-085 SHEET 4 OF A

SOIL BORING LOB

I He'tals — RMC-TroutdatePROJECT
ELEVATION.
DRILLING METHOD AND EQUIPMENT Cable Tool with 8" Casing______

WATER LEVELS ————————————————————START "~I8~98

Scrap Yard Area; North of MW13

.DRILLING CONTRACTOR Staco HeB Services

-FINISH H-25-86 -LOGGER J- Bowker

EP
TH

 B
EL

OW
UR

FA
CE

 (
F
T
)

aco

8&D-

-

;
WOJO-

10&Q-

IKUO-

Uso-

F ;

SAMPLE

5
t£.
UJi—
**

85.0

88.0

a

t̂urn
o-z>-z>t— z: EC

OV
ER

Y
EE

T

ceu.

-

STANDARD
PENETRATION

TEST
RESULTS

8' -6' -8'
IN)

SOD. DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

-

SAND. (SW), sarae as above.

-

-

•

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Soil sample: MW33I-0850-0 analyzed lor
PAH, VOC. Total F S Cyanide, 23 metals.

*̂~End of. Boring 85 Feet

-

-

-

-

14

.«



PROJECT NUMBER
tQ7483.D8.Qg

BORING NUMBER

HW33-095 SHEET I OF 1

WELL COMPLETION LOG

I
I
I

PROJECT fteyriokte Metals — RMC-Troutdate

ELEVATION .
DRILLING NET!
WATER LEVELS

•100 AND EQUIPMENT CaWe T<wl wit

0 -

—

10 —
-

-

20 -
-

30 -

-

40 -
-

LU
LU
Lu

50 -rci —
Q_
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C3

80 -

ro -
_-

-

80 -

-

80 -

-

100 —
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1 .!

. DRILLING CONTRACTOR
h 8" Casing

i nnirrnN Scrap Yard Area; North of MWI3 ^
Staco Well' Services •
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See Boring Log
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II
PROJECT NUMBER
I07493D8.02

BORING NUMBER
MW33-I85 SHEET I OF 8

SOIL BORING LOG

PROJECT Reyno|ds Netals — RHC-Troutdale (Troutdale)

ELEVATION ___________________
DRILLING METHOD AND EQUIPMENT Cable Tool with B" Casing

WATER LEVELS ____________________ START

.DRILLING CONTRACTOR Staco Well Services

10-21-88 J2-20-88 -LOGGER j. Bowker

*P
ofe
£H
3C«<

&Sa en

SLO -

• :
»J9 -

IM -

2dO — j

2SJO-

f ;

'

5cctu

i

(4.0

15.5

20.0

21.5

30.0

SAMPLE

o
?=rr^smen
£3
H-Z

•

5-
CC

>01—
OUJ
UJUJecu.

1.5

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE,
MINERALOGY

SAMQ, (SW). brownish gray (5YR4/I), dry ~
to damp, loose, trace lines less than 5%.

SILT. (ML)

Top .5 loot SILT, (ML), olive gray {5Y4/1),
wet, medium still, trace line grained sand.
Middle J loot SAND WITH SILT. (SM), -
moderate yellowish brown (IOYR5/4), wet,
loose, line grained sand.
Bottom 2. loot SILL (ML), olive gray
(5Y4/I). wet, raediun still, trace fine
grained sand.

Sll. T. (ML), olive gray (5Y4/I), radst to -1
wet, stiff, trace fine grained sand, slight
plasticity.

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Soil from cuttings ~

Driller hitting saturated zone about 10 ~
feet bgs

20 feet bgs water sample:

T=8 degrees C pH=8.82 cond=IIO
F— = 0.32

Driller adding 5 gaKons water

I
l<
1



I
PROJECT NUMBER
t07483J36.02

BORING NUMBER

SOIL BORING LOG

ppnjgCT Reynolds Metals — RMC-Troutdale | QCATIQN ReYnoMs (Troutdale)

ELEVATION ——————————————:————
DRILLING METHOD AND EQUIPMENT Cable Togl "ith 8"
WATER LEVELS _________________START

.DRILLING CONTRACTOR Staco Well Services

12-20-98 insfFH J. Bowker

*p
SB
aco

-

3&0-

-

4UJ-

45JB-

-

8CLO-

8SJO-

$
EC
It)

i-
30.0

31.5

38.0

38.5

48.0

48.5

58.0

58.5

SAMPLE

o
•«UJit) ED

1— Z

cc

OIU
UJIU
ecu.

\JB

STANDARD
PENETRATION

TEST
RESULTS

8' -6' -B'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND AND SII T. CSM). medium dark grav
(N4), wet, loose, fine to medium grained
sand.

-

-

SAJiJQ. (SW), medium dark gray (N4), wet,
loose to medium dense, fine to coarse
grained, 5-10% silt with .1 foot thick silt

subrounded grains. _

SAIvM. (SW), medium dark gray (N4), wet,
loose to raed!u« dense, tine to coarse
grained, rounded to subrounded grains.
little to no tines, red grains present.

SAMT <SW), as above with no fines.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

30 feet bgs water sample:
T=7.8 degrees C pH=8.88 cond=!55
F-=0.34

Driller adding 5 gallons water

38 feet bgs water sample: J

T=7.8 degrees C pH=7.3l cond=!35 7
F-=0^3 4

Driller adding !0 gallons water _

Drilling slowing down

Drier added 15 gallons water

:-
58 feet bgs water sample:

T=8.3 degrees C pH=8.87 cond=!50
F-=0.28
DrKer has about 20 ft of heave In
casino ___________ ____ _



I
I<I
I

PROJECT NUMBER
107483.08.02

BORING NUMBER
MW33-185 SHEET 3 OF 8

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale Reyno'ds (Trootdale)

ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool with B" Casing

WATER LEVELS ____________________START .lo~2'"8e

-DRILLING CONTRACTOR Staco Well Services

. FINISH JSl§2l§l ABowker

sE
»fii«<
H l̂jg

ni™5
acn

BSD-

:
7UO-

75J9-

-

BQJO-

L-

•

-1cc
UJ
H-
Z

88.0

89.5

78.0

79.5

88.0

89.5

SAMPLE

o
3ct
"*UJturna-zc.>-r>
I— Z

£
UJ

Si-UUJ
UJUJ
ecu.

L5

1.1

1.0

STANDARD
PENETRATION

I C.J i
RESULTS

8' -6' -8'
(N)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

-

SAND, (SW), as above except higher
percentage ol coarse grained sand to
fine grained.

-

SANDr {SW), same as abova

SAND, (SW), same as above.

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

Driller added approximately 25 gallons ol"
water

-

Driller added 30 gallons oi water

78 leet bgs water sample:

T=NA degrees C pH=8.77 cond=420
F-=9.8

Driller got about 30 leet oi heave a1ter_
collecting water sample

88 1eet bgs water sample:

T=NA degrees C pH=8.7 cond=825
F-=70.4

l«

,<



PROJECT NUMBER
I07483.D9.02

BORING NUMBER
MW33-I85

SHEET 4 OF 8

SOIL BORING LOG

PROJECT Reynolds Metals — RHC-Troutdale Reynolds (Troutdale)

ELEVATION. .DRD.UNB CONTRACTOR Staco KeH Services
DRILLING METHOD AND EQUIPMENT Cable Tool with 8" Casing————

WATER LEVELS ____________________START {0~2I~88 12-20-88 .LOGGER J. Bowker

3cP
ofe

^

ui5acn

8&0-

-

WQJO-

«ao-

-
«QJB-

«&o-

_J$cc
LU
t—
•z.*-*

88.0

98.5

108.0

108.5

118.0

119.5

SAMPLE

a
§£
LUCD

£3t-z

>-cc

sctutu
ecu.

0.5

0

0

STANDARD
PENETRATION

TEST
RESULTS

B' -8' -6'
(N)

_

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

. -

SANTi, (SW), same as above.

'

No Return
•SAMEL (SW), same as above irora cuttings.

No Return

SANOr (SW), same as above from cuttings.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Driller has 40 ieet of heave after bailing
hole tor sample

98 teet bgs water sample: j
T=NA degrees C pH=8.5 cond=370 1
F-=30.8 J

Driller reports 30 feet of heave after "j
collecting water sample _

Drilling slowing down driller added water "

108 Ieet bgs water sample:

T=NA degrees C pH=7.!5 cond=500
F-=58.7

Driller reports 45 tt ol heave after
water sampling

]
118 feet bgs water sample:

T=14.l degrees C pH=7.00 cond=280
F-=I5.7



I
PROJECT NUMBER
107493.08.02

BORING NUMBER
MW33-I85 SHEET 5 OF B

SOIL BORING LOB

IPROJECT Rey"°lds Netals — RMC-Troutdale tnniTTflM Reynolds (Troutdale)

ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT Cable Tool with B" Casing

WATER LEVELS ____________________START lo~2l~9e

.DRILLING CONTRACTOR Staco Well Services

12-20-86 -LOGGER J. Bowker

3tP
ofc

BRx-<
££Hi 5DOT

tt&O-

"

f :
BQJD-

Q5JO-

-

MOLO-

F:

5a:
UJt-
•z.
1-4

128.0

!29.5

138.0

I3S.5

J48.0

149.5

SAMPLE

a
I*<UJLUCD
5:§
1— Z

>-a:
>
of—
LJUJ
ILILUceu-

0.5

1.0

.75

STANDARD
PENETRATION

RESULTS

B' -Sm -6'
(N)

SOIL DESCRIPTION

SOIL NAME, USDS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
,OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

-

SANDr (SW), same as above.

-

SAND, (SW). same as above.

SAND, (SM). same as above with 5X white
nodules.

COMMENTS

DEPTH OF CASING. DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

128 feet bgs water sample:

T=IL7 degrees C pH=6.83 cond=225
F-=2H2

Driller reports 45 ft of heave after
balling for water sample

Driller adding water ~"

138 feet bgs water sample:

T=I2.0 degrees C pH=7.!3 cand=245
F-=I8.8

Driller reports 40 ft of heave after _
bailing for water sample

Driller reports drilling through small
percentage of gravel

148 feet bgs water sample:

T=IL5 degrees C pH=7.28 cond=220
F-=t0.9



PROJECT NUMBER
107493.08.02

BORING NUNBER

OF 8

SOIL BORING LOG

I
I
I
I
I
I
I
I
1

•I
I
I
1
I
I
I
II
I

— RMC-TroutdalePROJECT
ELEVATION
DRILLING METHOD AND EQUIPMENT Cable Too! with 8" Casing_____

WATER LEVELS ————————————————————— START lo"2j~98

} gpATTnM Reynolds (Troutdaie)

-DRILLINS CONTRACTOR Staco Mell Services

-FINISH 12-20-88 -LOGGER J. Bowker

»P

iw
I-U,

aw

J65JO-

-

-

KJJO-

mo-

ITRfl-

_J

UJ

*— *

158.0

(59.5

SAMPLE

CD

UJtD
O-Z

*-~Z.

CC

OUJaiujecu.

0

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USeS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOD. STRUCTURE,
MINERALOGY

-

SANO ANm GRAVFt , (GW), medium dark
gray CN4), wet, dense, moderately
wen-rounded, 1 to 2 inch diameter gravels

Gravel prtaarly basalt. _

SAND AND RBAVFL, (GW), same as above,
higher percentage of gravel 2 to 3 Inch, in
diameter. —

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Drilling slow at 158.5 ft bgs; Increased
water production, soil Irons bailer

-v cuttings.
)58 feet bgs water sample:

T=I3.0 degrees C pH=7.75 cond=225
F-=I2.2

Driller believes sand in casing from up
above gravel zone, pulled in when bailing .
2 feet heave reported after balling for
water sample

16-4 feet bgs water sample:

T=I2.2 degrees C pH=7.89 cond=!70
F-=7.37
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1 •"
1 PROJECT Reynolds Metals — RMC-Troutdate

ELEVATION

PROJECT NUMBER
tOT-483.DB.02

-

BORING NUMBER
MW33-185 SHEET 1 OF 1

WELL COMPLETION LOG

i flpjmnu Scrapyard Area, North ol MWI3

DRILLING CONTRACTOR Staco WeS Services

ntm i TNR MFTHnn ANR F»ITPMF:MT Cable Tool with 8" Casing

1

1

1

1

1

WATER LEVELS

Q GROUND SURFACE P"

10 -

20 -

30 -

40 -

r/\

N "1
1 80 —

1

1

1

1

1

1

!«i

TO -

S 80 -
LL.

nz
£ 80 -
LU

100 -

110 —

120 —

130 —

140 -

1 .so -:

180 -

1TO -

START 12-20-88 p^

=__ Jlin" j>^ iuT
S 5
f

r
TO
cr
Q)

CJ

<
^

t
§
O
>*.

i
Q>

1
1

X B = 5
g o 55 c/5
" u

^

/

'/

/
^

/

/

^

/
/

^
/

^

/
£

'/

/

—4

-*=

^H

——

E

i j

//
/̂
/'/
//
/
^̂

/̂£

\
/

—£
3U

ITSH I2-30-9B , ORRFR J. Bowker

o> cei =
0 |

S Tn

a «
So

^ ^

11
O °~

(D £

'f

i =
j» -8
-*" —^5 211
ll

§
— "O Q> Q.
S -S3 i^, _ j*r

J^J

j- g o> *?

See Boring Log
For Drilling Details



PROJECT NUMBER

107493.D6.0?

BORING NUMBER

MH34-038____ SHEET 1 OF 2

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale

ELEVATION ___________.________
DRILLING METHOD AND EQUIPMENT Hollow Stem Auger 10" P.P. - 6.25" I.D.: Mobile

North of EPL

.DRILLING CONTRACTOR GeoTech Explorations, Inc.

WATER LEVELS Approximately 4 feet bgs -START H-27-86 .FINISH '2-03-96 .LOGGER L Ga"

_E t-
oifc

SH
3C <t
H- U.
0. CC
til Z>o to

55 -

-

-
-

15.0 -

Art n

25.0-

-

_j<
o:
aii—
z

5.0

6.5

10.0

11.5

12.5

14.0

20.0

21.5

25.0

28.5

30.0

SAMPLE

o
^£
LU CD

£i
(- 2 ,

>-o:
>
o i-
CJ UJ
UJ UJoc u.

0.5

1.5

1.3

IS-

IS

STANDARD
PENETRATION

TEST
RESULTS

6' -6* -6'
(N)

2-2-4
(65

!-!-!
(2)

1-1-1
(2)

2-1-2
(3)

2-2-3
(5)

-

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-1 Foot: Gravel Fill for drill pad

-

SAND. (SW), moderate yellowish brown
(10YR5/4). damp, loose, very fine to

medium grained, 5-10% silt, trace organics.

-

SILT, (ML), moderate yellowish brown
(10YR5/4), wet, very soft, trace fine sand

and organics. ,

-
SILL (ML), as above, trace pebbles (to
0:5-inch).

-

SILL (ML), medium dark gray (N4), wet,
very soft, orange mottling.

-

SILL (ML), as above except soft.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

'

Soil sample MW34S-0100-0

-
Silt has a very disturbed appearance -
driller reports 3-4 feet silt heaved into ~
auger

No sample - Unable to remove heaved
silt from auger

Soil sample MW34S-0200-0

-

_

v

•



PROJECT NUMBER
107493.D6.02

BORING NUMBER
MW34-038

SHEET 2 OF 2

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale North of EPL

-DRILLING CONTRACTOR GeoTech Explorations. Inc.ELEVATION _____________________
DRILLING METHOD AND EQUIPMENT Hollow Stem Auger 10" P.P. - 6.25" I.D.: Mobile

WATER LEVELS Approximately 4 feet bgs .START .FINISH 12-°3-96 .LOGGER I. Gall

^

3—

1— LL0.0:
aw

-

35.0 -

"~

-

40.0-

45.0-

50.0-

55.0 -

SAMPLE

1VAU31N

•-i
30.0

31.5

35.5

37.0

a

UJCD
a-ZE

1— Z

cc
tu
01-
OLU
UJUJ
CCU-

1.4

0.6

-

STANDARD
PENETRATION

TEST
RESULTS

6' -61 -6'
(N)

2-3-4
(7)

5-6-6
(12)

-

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SILT. (ML), as above, grading to

(at 31.3 ft bas) SAND with SILT. (SM).
medium dark gray (N4), wet, loose, very
fine to fine, 20-25% silt.

SAND. !SW), medium dark gray (N4), wet, ~
loose, fine to medium grained, trace red
grains.

-

-

-

-

—

-

COMMENTS

DEPTH OF CASING, DRILLING RATE, .
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

First boring backfilled to total depth
with bentonite chips on 11-27-96.

-

_

-

Total Depth = 37.5 Feet bgs 12-03-96

-

—

-

-

-
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PROJFHT Rey"°Ws Metals — RMC-Troutdate
EtEYATrnN

PROJECT NUNBER

!Or-493JJ8.02

1

1-

MW34-038 SHEET i OF 1 ^R

WELL COMPLETION LOG |

mniTTfiNNorthofEPL —
nnu i ING rwMnurrrnn GeoTech Explorations, Inc. •

DRTLLiNP HFTHQf? AND RP IIPNENT Hollow stera Auger 10" OJ3. - 8.25" I.Q.; Mobite
MATER LFVFI 5 Approximately 4 feet bgs gĵ pj 12-03-88

. r
0 _. GROUND SURFACE §

-

5 -

-

10 -

15 —

"

LLJ
LU
U_
— 20 -in
1 —
0_
LU
C3

25 -

30 -

35 —

40 —

c»

§
3
o c
= "o
E iS c_

^
— »

1
a
[

•a "

' 5
Kc.̂
a}

1

i

i— iEH

01r»i

J

0
S3 -Oisis« s "

1

1 =

1.

/

'

^

/

/

',

'/

'.
/

/

/

'/
s
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/
/
/
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=
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^
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/
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See Boring Log
For Drilling Details
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PROJECT NUMBER
107493.06.02

BORING NUMBER
MW35-038 SHEET 1 0- 2

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale . I nnATTCiN Northwest of EPL: Mest of MW34

ELEVATION ———————————————:—————
DRILLING METHOD AND EQUIPMENT Hollow Stem Auger

-DRILLING CONTRACTOR GeoTech Explorations. Inc.

WATER LEVELS Approximately 3 feet bgs START 12-02-56 12-02-96 .LOGGER I. Gall

3cP
_ 1" — "

X<
1— U-
Q.CC

ncn

-

S.O -

10.0 -

-

15.0 -

-

nr r\

_J
<£

OC
LU

z

5.0

6.5

10.0

ii.5

15.0

16.5

20.0

21.5

25.0

26.5

50.0

SAMPLE

D

LLJCQ

1— Z

OC

OLD
LULU
CCU-

0

1.5

1.3

0.5

0.3

STANDARD
PENETRATION

TEST
RESULTS

6" -6' -6'
(N)

2-2-2
(4)

1-2-2
(4)

1-1-1
(2)

1-1-1
(2)

1-1-1
(2)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-1.5 feet: Crushed rock fill

-

No Sample Recovery

-

SILT with SAND. (ML), dark yellowish
brown (10YR4/2), soft, wet, 15-20% very
fine sand, trace organics.

-

SILT with SAND. (ML), as above except
very soft.

SILT with SAND. (ML), as above.

SILT with SAND. (ML), as above, to 26.2 ft
bgs - Sharp contact with SILL (ML),
medium dark gray (N4), wet, soft, trace

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION ,

-

Water

- -

-

Soil sample MW35S-0100-0

-

Driller reports formation very soft

-

Soil sample MW35S-0200-0

-

.

~



PROJECT NUMBER
107493,06.02

BORING NUMBER
MW35-Q38 SHEET 2 OF 2

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale .I OHATTnM Northwest of EPL; Vtest of MH34

ELEVATION ___________________
DRILLING METHOD AND EQUIPMENT Hollow Stem Auger

-DRILLING CONTRACTOR GeoTech Explorations, Inc.

WATER LEVELS Approximately 3 feet bgs ,START .FINISH .LOGGER -L 6a!l

XI-
0U-

%%
ar<tt-u.
Q-QCuir>aw

-

35.0 -

40.0 -

45.0-

50.0-

55.0 -

_i<
cclil
H-z

30.0

31.5

35.0

36.5

SAMPLE

D

'§£
JjjCD
QlZ
>-33
1—2

>-
£E

s-
OLU
IOUJo:u.

0.5

0.8

-

STANDARD
PENETRATION

TEST
RESULTS

6" -6' -6"
(N)

6-8-8
(16)

3-8-9
(17)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SH), medium dark gray (N4), wet,
loose, very fine to fine, 10% silt.

-

SAND. (SW), medium dark gray (N4), wet, "^
ioose, fine to medium grained, red grains.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Soil sample MH35S-0300-0

-

Total Depth with 6-inch augers= 35
Feet

Total Depth with 10-inch augers = 37.5
Feet on 12-03-96 H•
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JBHHB PROJECT NUMBER BORING NUMBER
•̂••V (07 483.08.02 MW35-038 SHEET 1 OF 1HVittltff*^ Tg^iUViVii ————————————————— i nnwv yvv ————————————————————————— i ———————

t^mm WELL COMPLETION LOG

PROJECT Reynolcls Metals — RMC-Troutdate j OPTION Northwest of EPL; West oi MW34-038
aev^TTAM ppn i TUG pftMTBim™ GeoTech Explorations, Inc.

DRILLING MnH n̂ ANH F̂ IIPMPMT Hollow steni Auger
HATER LEVEI*? Approximately 3 teet bgs STA"1" '2-03-88 FINTRM 12-03-88 lORf^R I- Gall

0 _, GROUND SURFACE & __ I
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For Drilling Details
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PROJECT NUMBER
I07483.D8.02

BORING NUMBER
MW38-008

SHEET 1 OF f ^

SOIL BORING LOG

oort ier*r ReyrtoNJs Metals — RMC-Troutdale

ELEVAT^N nun i THR wamurrrnn
DRILLING METHfin ANR FSIITPMFNT Llltle Beavef HSA ris: 4 V* ">• *W*
WATER LEVELS START '0-22-88

LOCATION Nortn °* Railroad Dike in South Wetlands
GeoTecn Explorations, Inc.

pjĵ ĵ H 10-22-98 IOSGPR T. Gehweiler

I
I
II
I

l§oco

tt-

XUJ -

":

2M-

— 1

<r
LLJ
i—

1.5
2.0

3.5

4.5

8.0
8.5

8.0

SAMPLE

â>

UJCD

1 — 'Z.

cc

Of—
C3LLI
UJtU
OCtl-

1.0

1.5

0.5

!.5

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -8'

(i)

1-10-23
(33)

4-2-!
(3)

1-1/12"
0)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-1 FT bgs: Grass covered surface
SILTY SAND. <SM). dark brown to medium
gray, damp, very loose, medium to fine
grained, 20X roots and organics.

*
\ M.5 FT bgs: SILL (MH), brown, damp,
\ very soft, plastic
U2-3.S FT bgs: STLTr (MH), brown, as
above except becomes firm from 2.5-3 ft

"> bgs. Sharp contact with brown SANflY
\ SEX (ML), at 3.0 ft. Sandy silt is wet, -
> very stiff, not plastic.
"4,5-8 FT bgs: SANDY SILT. (ML), brown.

\ as above except soft
^3.5-8 FT bgs: SJJL (MH), gray, wet, very
soft, plastic

ly^C-OfA/^ S 5voA &&*~

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING- FLUID LOSS,
TESTS AND INSTRUMENTATION

Soil sample collected for TQCs and PCBs
using split spoon from
0-1.5 feet time: 1015

2 - 3.5 feet time: 1022

1

4.5 - 8 feet time: 1030

8.5 - 8 feet time: 1050

Collected surface soil sample with
-, s-s.spoon at 0 - 0.5 foot time: 325 J
\ DTW at about 2 feet bos M

-

-

1
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PROJECT Reynolds Metals — RMC-Troutdale

PROJECT NUMBER
I07493.D8.02

~
BORING NUMBER
MW38-008 SHEET 1 OF 1

WELL COMPLETION LOG

I nr*TTON Nortn Ol Railroad Dike !n South Wetlands
HBTI I TNR pnurninrnn GeoTech Explorations. Inc.

DRILLTNR MPTHon ANH EQUIPMENT Llttle Beaver HSA r|9: 4 '/4 LD- Au9er
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For Drilling Details
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PROJECT NUMBER
IQ7483.D8.Qg

BORING NUMBER

MW37-OI2______ SHEET I OF 1

WELL COMPLETION LOG

PROJECT Reynolds Metals — RMC-Troutdale South Wetlands; RR Dike on Old Existing Road

. DRILLING CONTRACTOR GeoTech Explorations. Inc.ELEVATION ————————————————————
DRILLING METHOD AND EQUIPMENT Uttle Beaver HSA rip; 4 1/4-Inch LD. Auger _

WATER LEVELS START FINISH 10-23-86 LOGGER T. Gehweller
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PROJECT NUMBER
107-483.08.02

BORING NUMBER
MW37-030

SHEET I OF 2

SOIL BORING LOS

I
I
II
IHetals — RHC-TroutdalePROJECT

ELEVATION.
DRILLING METHOD AND EQUIPMENT Little Beaver with 4.25-lnch LD. HSA

Sa ^etlarids: South ol RR Dike on Old Exist. Rd.

-DRILLING CONTRACTOR GeoTech Explorations. Inc.

HATER LEVELS Approximately < Feet BGS .START '2-08-88 .FINISH .LOGGER I. Gal!

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T

)

-

;
&o -

-

BJB -

KO -

:
~
-

-
SjO-

SAMPLE

IN
TE

RV
AL

20.0

2JJ5

23.0

24.5

27.0

28.5

30.0

o

ujcno-z:
I-Z RE

CO
VE

RY
FE

ET

O.J

0.1

0.8

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -6'

3-3-4
(7)

3-4-4
(8)

2-4-4
(8)

_

SOB. DESCRIPTION

SOU. NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

See MW37-012 Boring Log
-

-

-

-

-

SAND WITH STI T. (SM), dark gray (N3),
wet, loose, line to very fine grained.
20-25X silt.

SAND WITH SILT. (SMX as above - pebble '
in spoon.

SAND WITH SILT. (SM). as above. IO-15X
slit, sand fine to medium grained.

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

,

-

-

-

-

-

-

-

-

Poor sample recovery, blow counts irons
short stroke and llte hammer

-

•
Driller reports possible sand contact
approximately 22.5 leet bgs irora change'
in drilling conditions

-

Soil sarapte MW37I-0270-0

•

1
1
1
1

•1
1
1
1
1
1
1
I•l
1
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PROJECT NUMBER
107493.08.02

BORING NUMBER
MW37-030 ' SH£ET 2 OF 2

SOIL BORING LOG

IPROJECT Rey"olds Metals — RMC-Troutdale So. Wetlands; South oi RR Dike on Old Exist. Rd.

ELEVATION ———:————————————————
DRILLING METHOD AND EQUIPMENT Little Beaver with 4.25-lnch ID. HSA

DRILLING CONTRACTOR GeoTech Explorations. Inc.-

WATER LEVELS Approximately 1 Feet BGS -START '2-03-89 -FINISH 12-09-88 .LOGGER I. Gall

EP
TH

 B
EL

OW
UR

FA
CE

 (
F

T
)

001

-

3Sfl-

• ;
«JO-

45J8-

HLO-

LffijQ —

[ —

SAMPLE

O
ER

VA
L

H-i

30.0

31.5

a

t̂urn
§:̂
H-Z

>-a:
LLJ
>
SuJ
UJtUccu_

1.0

—

STANDARD
PENETRATION

TEST
RESULTS

a'-e'-a-
(N)

3-4-5
(9)

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL. COLOR.
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.
MINERALOGY

SAND. (SW). dark gray (N3), wet. loose,
line to medium grained, trace silt and red
grains. .

-

-

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Total Depth = 305 Feet

-

-

-

-
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PROJECT ReynoWs Metais — RNC-Troutdate
PI PViTTON

1

1'

107493.00.02 MW37-030 SHEET 1 OF 1 fl̂

WELL COMPLETION LOB |

l flriTTflM Sa Wetlands; South of RR Ofce on Old Exist. Rd. —

DRILLING CONTRACTOR GeoTech Explorations, Jnc, •

firm i TWR MFTHnn iwn Pam>MPMT Littie Beaver with 4.25-inch ID. HSA
K^TFH l FVFI s Approximately i Feet BGS START 12-09-88 P^̂ H 12-09-98 , ORRFH I. Gall B
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PROJECT NUMBER
107493.08.02

BORING NUMBER
MW38-007

SHEET I OF I

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdate RMC Property, East ot Walsh Trucking

ELEVATION. . DRILLING CONTRACTOR GeoTech Explorations. Inc.
DRILLING METHOD AND EQUIPMENT Hoblle HSA rig; 8 5/8" Auger

WATER LEVELS ————————————————————START "~01~ae FTMTSH .LOGGER T. Gehweiler

*F
UJ,,,ing

aw

-

-

&0

» :
MUO -

tsxi -

2QJO-

LsjO-

_j

a:
I—z

1.0

2.5,

4.0

5.5

7.0

SAMPLE

a
<UJturn

————

Vcc

Si-OUJ
UJUJEcu-

0.8

1.5

1.5

1.4

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8' -8"
(N)

4-5-5
(10)

4-8-8
(17)

8-8-7
(13)

3-2-2

SOIL DESCRIPTION

SOIL NAME. USCS GROUP SYMBOL, COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-1 Feet: Crushed basalt road base

1-2 Feet: SAML (SP), brown, damp, loose,
x fine grained, with less than 5\ silt, trace r-_

\
"2-5 Feet: SANfl, (SW), brown, damp, loose,
fine to medium grained with orange
mottling and red sand grains {less than
IOX).

5-5.5 Feet: SILL (ML), brown, damp,
\ medium stiff. _/

5.5-85 Feet: SAML (SW), gray, brown.
.:, wet, loose, fine to medium grained, orange

V»( mottling, trace red sand grains /
1̂ .5-7 Feet: STI T. (MH). brown, wet, soft, / -
\ ptestte. becomes gray at 7 feet. _j

Total Depth = 7 Feet BGS

COMMENTS

DEPTH OF CASING. DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

TOC soil samples collected at:
1 - 2.5 feet time: 1400

'
2.5 - 4 feet time: 1405

4 - 5.5 feet time: 1410

5.5 - 7 feet time: 1415

-

-
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PROiPCT fteynoWs Hetals — RMC-Troutdaie

ELEVATTON

1

•
PROJECT NUMBER BORING NUMBER f̂c —

I07483.D8.02 NW38-007 SHEET 1 OF 1 ^P

WELL COMPLETION LOG |

| On̂ TION RMC pr°Perty. East °* Wa'sh Trucking •
nnn I TMC roMTBirrrnn BeoTech Explorations, Inc. •

ORB.LTNG METHOD AN" Fff'TPHPNT Moblle HSA rto: 8 5/8" Aufler
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PROJECT NUMBER
107493.D6.02

BORING NUMBER
MW38-035 SHEET 1 OF 2

SOIL BORING LOG

PROJECT Reynolds Metals — RHC-Troutdaie I nnATTflN Property. East of Walsh Trucking

-DRILLING CONTRACTOR BeoTech Explorations. Inc.ELEVATION _____________________
DRILLING METHOD AND EQUIPMENT HSA 00" O.D.. 6.25" I.D.) Mobile Drill B-59_____

WATER LEVELS _____________________-START 1g-°2-96______FINISH .LOGGER I, Gall

3:*-
Sit

SB:r<
l-U-a.cr
UJ:Dotn

-

5.0 -

10.0 -

"

irn

~

"
~

20.0-

"

-

"

|

rtr° rt

-

-

SAMPLE

IN
TE

R
VA

L

10.0

11.5

15.0

16.5

17.5

19.0

20.0

21.5

22.5

24.0

25.0

26.5

27.5

29.0

3O.O

Q

m̂en
0-3E>-r3
1— Z

>-cc
UJ
>01-
OUJLUUI
£EU-

1.5

1.4

1.0

W

1.5'

1.5

• 1.5

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
(N)

2-2-2
(4)

1-2-1
(3)

2-2-2
(4)

2-2-2
(4)

2-3-3
(6)

2-3-3
(6)

3-4-5
(9)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

See MW38-7 for first 10 feet of iog

-

~

SILL (ML), medium dark gray (N4), wet,
soft, trace orangics and very fine sand.

•

SILT with SAND. (ML), medium dark grav
(N4), wet, soft, 15-20% very fine sand.

trace organics.

SILT with SAND. (ML), as above.

SILT with SAND. (ML), as above, percent
very fine sand increasing to 25-30%.

SILT with SAND. (ML), as above.

SJLL (ML), medium dark gray (N4), wet,
soft, trace organics.

SILT (ML), as above, to 28 feet - grades
to SAND with SILT. (SM). medium dark
gray (N4), wet, very loose, very fine to
fine grained, 15-25% silt.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

•-

-

~

-

Soil sample MW38I-0150-0

Driller reports formation appears to be -
moderately permeable

-
f

-

-

-

-

Soil sample MW38I-0250-0

-

-

-



PROJECT NUMBER
107493.06,02

BORINS NUMBER
MW38-035

SHEET 2 OF 2

SOIL BORING LOG

I
I

PROJECT Reynolds Metais — RMC-Troutdale .LOCATION. Property. East of Halsh Trucking

-DRILLING CONTRACTOR SeoTech Explorations. Inc.ELEVATION _____________________
DRILLING METHOD AND EQUIPMENT HSA (10" P.P., 6.25" I.D.) Mobile Drill B-59_________

WATER LEVELS __________________START ^-Q2-QB______FINISH 12-02-96 I- Gall

g£_ f

1— ti-
ll- £C

ocn

-

35.0 -

40,0-

45.0-

50.0-

55.0 -

SAMPLE

IN
TE

R
VA

L

30.0

315

32.5

34.0

35.0

36,0

0

turn
>-=>
1-2

>-
££
UJ
>•
OI—
OUJ
LOUJ
CCb-

0.6

0.5

1.0

-

STANDARD
PENETRATION

TEST
RESULTS

6' -6' -6"
(N)

3-5-5
(10)

2-3-3

3-4-4
(8)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. {SW}, medium dark gray (N4), loose,
wet, fine to medium grained, 10% siit, red
grains present.

SAND. (SW), as above except very loose.

SAND. (SW), as above, trace wood
fragments.

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Soil sample MW38I-0350-0

Total Depth = 36 Feet BGS 1

• j

;
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PROJECT NUMBER
107493.DB.02

BORING NUMBER
MW38-035 SHEET I OF 1

WELL COMPLETION LOG

PROJECT Reynolds Metals — RHC-Troutdate Property, East oi Malsh Trucking
.DRILLING CONTRACT™ GeoTech Explorations. Inc.ELEVATION ———————————————————

DRILLING METHOD AND EQUIPMENT HSA (10" O.a. 8^5" LDJ Mobile Drill B-58

WATER LEVELS —————————————————— .START 12-°2-88 -FINISH 12-02-88 -LOGGER I. Gait

0 GROUM) SURFACE

K —
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20 -
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See Boring Log
For Drling Details
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PROJECT NUMBER

107493.08.02

BORING NUMBER

MW39-Q95 . SHEET 1 OF 4 ' 1

SOIL BORING LOG

PROi'FPT Rey110^5 Metals — RMC-Troutdaie

Fl FVATTON nfttt I TMR nONTPAHTOH

LOCATION FAIRVIEW FARMS 800' W OF Y
STACO WELL SERVICES

W3!

PRT) 1 WE NFTHOn ANO F«ITPMFNT FOREMOST DRILL - BARBER RIG W/ 8" CASING

WATFR I.FVR.S START 8-23-87 ._. FINISH 6-27-97 LOGGER ERI 2 BROBERG

*P

S "4
:r •<

Ell Sa ui

-

_

-

20.0-

«:

^
cd
UJ
I—

5.0

6.0

9.0

!0.0

2i.O

22.0

SAMPLE

a
^ UJ
UJ ID O 1—

CJ UJ
UJ UJ
cc u.

STANDARD
PENETRATION

TEST
RESULTS

8' -6" -Q*
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

0-2' cobbte/gravei fil! for drilling pad
-

.

Loamy topsail ,

SILT. (ML), brownish gray (5yr., 2/1), soft.
wet, mottled appearance, trace ot
organics/roots

SAND WITH SILT. (SM), pale brown (5 yr.,
5/2),so1t, wet, some mottling, 30% silt

SILT. (ML), dark yellowish brown OOyr.,
4/2), wet, soft, plastic

—

SILT WITH SAND (ML), dar! Yellowish brown
(fOyr., 4/2), wet, sott, 20-25% line
grained sand, subangular grains

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

5" ol soil cored with casing during
plumbing o1 casing

FtO = 3ppra
PID = BKGRD

-

Soil and water samples collected below
5' with sieve and bowl at cyclone
hopper, logged 1rora cuttings -I

-

•



PROJECT NUMBER
107493.06.02

BORING NUMBER
MW39-095 SHEET 2 OF 4

SOIL BORING LOG

PROJECT
ELEVATION

Metals — RMC-Troutdale - LOCATION FAIRVIEH FARMS 800' W OF WW3I

.DRILLING CONTRACTOR STACO WELL SERVICES

DRILLING METHOD AND EQUIPMENT FOREMOST DRILL - BARBER RIG W/ B" CASING

WATER LEVELS. .START .FINISH 6-27-97 LOGGER ERIC BROBERG

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

-

3510-

~

:
4QJ3-

-

-

45JD-

50.0-

55.0 -

1

SAMPLE

IN
TE

RV
AL

40.0

41.0

58.0

57.0

a
§sturn
D-Z:>-o
\--z.

£LU
ol—
CJHJ
ILIUJ
CCU-

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

-

•

-

SAND. (SW), dark gray (N3), wet, loose,
line to medium grained, red grains,
organics (wood), 5-10% fine, subangular
grains

SAND. (SW), as above, with mica Hakes ~

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Water sample at 35' BGS
F = O.I05pprn

-

-

-

-

-

Water sample at 50' BGS
F = O.ttSppm

l«

«



I
PROJECT NUMBER
107493.08.02

BORING NUMBER
MW39-095

SHEET 3 OF 4

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale FARMS 800' W OF HW31

ELEVATION . -DRILLING CONTRACTOR STACO WELL SERVICES

DRILLING METHOD AND EQUIPMENT FOREMOST DRILL - BARBER RIG W/ 6" CASING

WATER LEVELS. .START 8-23-87 -FINISH 8-27-97 -LOGGER ERIC BROBERG

xF

î m

11
EOZ>aca

70.0-

;
_

75JQ —

8QjO —

8&0-

SAMPLE

IN
TE

RV
AL

85.0

88.0

75.0

78.0

D

UJ03

\-~Z

EC
UJ

ot-
CJUJ
tUUJ

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -8'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

-

SAND. (SW), sane as above

—

;
.

SAND. (SVO, same as above

-

SAND. (SW), sane as above ~

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Water sample at 70' BGS
F = 0.072ppin

-

Water sample at 85' BGS ~
F = OJOIppra J

•

»,
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PROJECT NUMBER
107493.D6.02

port IPPT Reynolds Metals — RMC-Troutdale

ELEVATION DRT1,! TNG CONTRACTOR

BORING NUMBER
MW39-095

SOIL BORING

IOCATTONFAIRVIEW

STACO WELL SERVICES

SHEET 4 OF 4

LOG

FARMS 800' W OF WW31

nRTIITNPMFTHOnAMnraiTPMFNT FOREMOST DRILL - BARBER RIG W/ 6" CASING

WATER LEVELS START 6-23-97 FINISH 9-27-97 | ORPFR ERIC BROBERG

s=F
OU;

Big
3C-<
£felilS
CD CO

8£0 —

WQJB-

105.0-

tlOjO-

D5JQ-

;

SAMPLE

$
cd
QJ
1—
t— t

a
""•UJ
LUOOa.z
i — ̂

EC
UJ

OUJ
UJUJ
ecii-

-

STANDARD
PENETRATION

TEST
RESULTS

B* -B'-B-
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW), same as above

^ "̂End o1 boring at 95'

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

-

- -

-
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^™
pRO,IFfT ReynoWs Metals — RMC-Troutdaie

Fl FVATION

1
_

PROJECT NUMBER BORING NUMBER £

t07493.D8.02 MW39-Q95 SHEET 1 OF llA
™^

WELL COMPLETION LOG 1

1 nPATTfMJ FAIRVIEW FARMS 800' W OF WW3I _

DRILLING CONTRACTOR STACO WELL SERVICES |
^̂ 1

nRTf I TNP WFTHOn 4NH F«ITPMFKT FOREMOST DRILL - BARBER RIB W/ 6" CASING

WATER LEVELS

0 —
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-
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S
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PROJECT NUMBER
I07493.D8.02

BORING NUMBER
MW40-030/MW40-018

SHEET 1 OF 2

SOIL BORING LOB

PROJECT Reynolds Metals — RMC-Troutdale N.W- Corner ot Bakehouse

.DRILLING CONTRACTOR GeoTechELEVATION ———————————————————
DRILLING METHOD AND FHIITPMFMT »" OP: 9.5" 10 HSA. B-59 Mobile Drill

WATER LEVELS ____________________START s~11~97—— -FINISH 3-U-8T .LOGGER Eric Broberg

ofc
"Jill

t— ill

UJ3acn

-

5.0 -

-

-

10JO -

"

15.0 -

20.0-

25jO-

c

<
a:
HI

5.0

8.5

10.0

11.5

15.0

18.5

17.5

19.0

20.0

21.5

22.5

24.0

27.5

30.0

SAMPLE

a

njtn

I-Z

1.4

f ^

i ̂

1.5

1.4

1.5

1.4

oc

ot-
CJUJ
UJUJccu-

—

STANDARD
ENETRATION

RESULTS

8" -6' -8"
(N)

4-5-5

2-3-4
(9)

4-3-3
(10)

2-2-2
(6)

8-10-12
(30)

8-10-ti
(29)

8-9-10
(27)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Surface: Sand/Gravel Fill

-

SAND. (SW), pale brown (5 yr, 5/2), damp,
loose, very fine and fine grained

•

-

STl T, (ML), medium yellow-brown (10 yr., ~1
5/8), wet, firm, orange mottling, worm/root
holes

SJLX(ML), as above

SILT. (ML) medium dark gray (NG) wet,
soft, less mottling and root/worm holes

_

""SAND. (SW), olive gray (5 yr., 4/1) wet,
loose, fine-medium grained, large mica
flares, 5% silt, subanguiar grains

SANO, (SW), as above

SAND. (SW) medium dark gray (NG), wet,
loose, fine-medium grained, red grains,

' some orange-yellow staining, subanguiar
grains

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

-

Lab sample: 850
MW40-0050-18297-0
soil P10=Bkgr, FIO-Bkgr, LEL=NB, Dust = -
0

-

Lab sample: 1140
MW40-0160- 18297-0

—

Lab sample: 940
MW40-0280-18297-0



PROJECT NUMBER
t074S3.D8.02

BORING NUMBER
MW40-030/MW40-018

SHEET 2 OF 2

SOIL BORING LOG t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
I

PROJECT
ELEVATION

Metals — RMC-Troutdale - Corner °^ Bakehouse

-DRE1IN6 CONTRACTOR GeoTech

DRILLING METHOD AND EQUIPMENT "" OP; B.5" ID HSA. B-58 Mobile Driil

WATER LEVELS. -START 8-it-ar - FINISH -LOGffiR Broberg

3:P

U* Ut

uiSa en

-

-

3&0 -

50.0-

s&o-

SAMPLE '

ivAaaiiv

>-,
30.0

31.5

a

aim
Q-2

I— Z

i.4

CJLU
LLIIUecu.

STANDARD
PENETRATION

TEST
RESULTS

8' -6" -8"
. (N)

23-18-18
(32)

SOIL DESCRIPTION

SOIL NAME, USeS GROUP SYMBOL. COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (NG), red grains, no orange-yeilow
staining

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

32 FT. TOTAL DEPTH

;
—

«
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PROJECT NUMBER

t07493.D6.02

BORING NUMBER

MW40-018 SHEET t OF

WELL COMPLETION LOG

Metals — RMCrTroutdale

-DRILLING CONTRACTOR 6eoTech

PROJECT
ELEVATION
DRILLING METHOD AND EQUIPMENT "" OD: 6-5" ID HSA- B~59 Mobile Dri"
HATER LEVELS _____________________START 6~"~97

N.W. Corner ol Bakehouse

. FINISH - LOGGER Eric Broberg

0 -i

5 -

LJJ
LJJ

10 -

cu
LJJ
a

15 -

20 -1

GROUND SURFACE r-
si
"S -m
D_ Q>

S K

3
I

en <R &

See Boring Log
For Drilling Details
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PROJECT NUMBER BORING NUMBER

107493.D8.02 MW40-030 SHEET 1 OF

WELL COMPLETION LOG

1

^b"

1

PROJECT Reyno!c!s Metals — RMC-Troutdale

ELEVATION

DRILLING METf

WATER LEVELS
iOD AND EQUIPMENT r °°: 6-5

0 -

~

-

5 -

_

-

to -
-

-

-

15 -

LLJ
LLJ
U_

nr
CL_
LU -i
CD

20 -

25 -

30 -

35 —

GROUM) SURFACE r-5

ts.
CO C

"10
DRILLING CONTRACTOR

HSA, B-59 Mobile Drill

f nrjTTnN M-W. corner o! Bakehouse M

GeoTech |

STiRT 8-11-87

"*?

j
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o> c-
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i!
7 -̂::

• *x*r* »x* *
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)

FINTSH 8-11-87 1 ORtya Eric Broberg ^

QJ *Z&
^= c:
"t* ID
Q> u

I s
^35
g
1c:
to

f .

| f

Q> (°

o> ^
•S Q-
« ¥s •g-s Se ^

5v,

"̂ " CJ
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^. H w
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s

~=1
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1— CJ
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^ ^> See Boring Log
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I
I MONITORING WELL RECDRD DRAWING 8« CDNSTRUCTIDN LOG

1
I
I
I
I
i
I
i
i
i
i
i
i

PPR IFPT WAMF RMC-TROUTDALE PPH IFCT wn. 107493.06.02
WFI i MR MW4 1-020
ELEV, NGVD Cto

WATER LEVEL EL

DRILLING CONTRA

DRILLING METHOI

PROTECTIVE SURFACE
CASING \

GROUND SURFACE ^^

SIIRFAHF SFAI """v^
\

ANNULAR SEAL-

WELL CASING

BENTQNITE SEAL ——

WELL SCREEN

SUMP ——— ———— ———— •

END CAP/PLUG —— ——

BACKFILL" ————
TT» ————————— I

3 01

_EV

CTD

\

v
ff

I
i
\$

•—

1 —— —— —

\;

P we

/DAT

R

FIEt
U cc

E, h
G

n HRSFPVFPS BROBERG
îr,rp 28.63 <x!JRFArF F! FV. NHVT) 29.1

jnvn STAPT TIATF 6/13/97
EOTECH FINISH DATF 6/13/97

1 1 " OD; 6.5" ID HSA/LOCATION: BAKEHOUSE

WELL CONSTRUCTION MATERIALS
V ^-, -j-O FT* ———————————————————————————————————————————————— .

»<

—— *-

—— •

=— • ——

i
sV
' • •

• _ .

+0.3 FT BDREHDLF Til ACS.) ^ IWPHES TH 20.3 FT RHS

:s=^____ INCHES TD FT BGS

57 . ...... TMPHF.t TH FT RG^

HI —— - —— —— PDOTFPTIX/F pA^iwr, TYPF FLUSH MOUNT-SHERWOOD

PPPTFPTTVF PAStTNin niAMFTFR 6"

WFI I rASTNH TYPF SCH 40 PVC PTAMFTFP 2"

CDUPLING TYPE FLUSH THREAD

<;PRFFM TYPF SCH 40 pvc niAMETE^ 2"

^l RT ^T7F 0.010" SPPFFN 1 FNHTH 5'

TDP r-AP TYPE EXPANDABLE LOCKING

FMD PAP/PI nn TYPF SCH 40 PVC FLUSH THREAD

PFMTPAI T7FK> TYPF

PENTPAI f7EP ! nPATinMf'?1'

FILTFP PAPI^ TYPF SILICA SAND (9 BAGS)

GPAPATIDN 20/4O

* SLALCS)
SIIPF^PE CONCRETE (2.5 BAGS)

^ 12 FT -
ANN.I|AP 3/4" HOLEPLUG (10 BAGS)

FT
RFMTriNTTF

I J r 1

RAPKFTt 1

WELL DEVELOPMENT

T1ATF

20 FT .irT..nn

CDMMENTS MW41-020 START CARD #100165

TAG |L05781

20.3 FT * REFER TO MW4 1-033 FOR SUBSURFACE

FT GEOLOGY INFORMATION

^ 20.3 FT

i
NOT TD SCALE

* DEPTHS ABOVE/BELOW GROUND SURFACE
MW-41.DWG
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W CH2IV1H1LL

PROJECT NUMBER : WELL NUMBER : MW41 -033 I
107493.D6.02 I

SHEET 1 OF 2 £|

WELL CONSTRUCTION/BORING LOG

PROJECT : RMC - TROUTDALE LOCATION : NW SIDE OF ENGINEERING
ELEVATION : MPE = 28.71 ' / GSE = 29.1 ' DRILLING CONTRACTOR : GEOTECH EXPLORATION, TUALATIN, OREGON
DRILLING METHOD AND EQUIPMENT USED : 11" OD; 6.5" HSA, ID B59 MOBILE DRILL
WATER LEVELS: START: 6/1 2/97 END: 6/1 3/97 LOGGER: EMB
DEPTH BELOW SURFACE (FT)

-

0 __

5

10

15

20

25

28_

protective a

OS

1 3
0X

40
 S

ilic
a 

Sa
nd

V

jsingw
1Ii
11i

1

* —— Ce

In
te

rv
al

ment G

5.0

10,0

15.0

20.0

-

25.0

Ty
pe

 a
nd

 N
um

be
r

out

g
>

Re
co

ve
r

1.4

1,4

1.5

1.5

1.5

1.5

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6*
(N)

6-8-14
(22)

4-3-3
(6)

3-4-5
(9)

2-2-27 (4)

4-6-7
(13)

10-11-14
(25)

10-10-10
(20)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

CONCRETE

GRAVELLY SAND fSW), pale brown (SYR 5/2} damp.
loose, fine to medium grained sand with >15% fine to
coarse gravel, less 5% silt —

SAND (SW), pate brown (SYR 5/2) damp, fine to
medium grained, loss 5% silt —

SAND WITH SILT (SW-SM.l. pale brown (SYR S/2\ to ~
pale medium brown (10YR 5/4), wet yellow, very fine _
grained, loose, 20-25% silt

-

SILT (ML), medium gray, wet, soft, plastic, some _
worm/root holes

SILT. (ML), same as above ~

StLI (ML), same as above ~

SAffi (SM.), dark yellowish brown (10YR 4/2), wet
loose, fine to medium grained, some mica 5% silt _

SAND. (SM.), same as above —

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

LAB Sample: 1510
MW41-0050-16397-0

PID = 33 ppm
FID = acgrd
LEL - ND
Dust = 0

«

LAB Sample: 0830
MW41 -01 60-1 6497-0

•

I
I
I
1
1
i

i
i
i
i
i
i
i
i
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• IP CH2MHILL
r*+*
m
PROJECT : RMC - TROUTDALE
JJLEVATION : MPE = 28.71 ' / GSE = 29,1 ' DRILLING CONTRACTOR :

PROJECT NUMBER : WELL NUMBER : MW41 -033
107493.D6.02

SHEET 2 OF 2

WELL CONSTRUCTION/BORING LOG

LOCATION : NW SIDE OF ENGINEERING
GEOTECH EXPLORATION, TUALATIN, OREGON

WILLING METHOD AND EQUIPMENT USED : 11" OD; 6.5" HSA, ID B59 MOBILE DRILL
PATER LEVELS : START : 6/1 2/97
IQEPTH BELOW SURFACE (FT)

1 —

•

r•5

••:

^5 __

[•

1 «•o *c <"
<S -§ 0
8 1 |£
55 <2 o
0 CD ">

x 1°
IN .2

T>

OJ

03

I

<H fi

-

Ty
pe

 a
nd

 N
um

be
r

g
>-

Re
co

ve
r

1.4

1.4

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

8-10-10
(20)

10-10-12
(22)

END : 6/13/97 LOGGER: EMB

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SAND (SM.), same as above —

-
SAND (SM.), same as above _

End of Boring @ 35.0' bgs

Well Developed on 06/1 9/97 _

Borehole diameter = 1 1 " to 35.0' bgs _

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

LAB Sample: 1615
MW41 -031 0-1 6397-0

Start Card #=100164

Fag # L05780

I



I
PROJECT NUMBER
I07493.D8.02

BORING NUMBER

MW4g-Qg7/MW42-OI3 SHEET 1 OF I

SOIL BORING LOG

PROJECT Reynolds Hetals — RHC-Troutdate NE CORNER OF BAKEHOUSE

ELEVATION ________________________ DRILLINS CONTRACTOR GEOTECH

DRILLINS METHOD AND EQUIPMENT " WCH °-D- HSA- 8-5"10- 8-SaMOBIL DRILL______

WATER LEVELS ____________'.________ START S-li-87_______FINISH . .LOGGER IVAN GALL

XP_i • —
3: •<
1— U.a. a.
HI 5
O CO

-

-

5.0

-

:
xxo -

~

*~

—

-

200-

-

-

-

•

^
UJ

i

5

7.5

10

11.5

15.0

18.5

17.5

19.0

20.0

21.5

27.5

29.0

SAMPLE

D

"* UJ
uj tn

1- Z

O H-
O UJ
UJ UJ
EC U.

(.4

1.5

i.4

1.4

1.4

1.4

STANDARD

TEST
RESULTS

6' -6' -6"
(N)

4-5-4
(13)

4-3-3
(10)

8-10-13
(29)

10-12-1
(23)

10-12-13
(35)

7-8-8
(21)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY ,
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Surface: sand/gravel fill

'

SAND. (SW, dark brawn (5yr., 5/2), damp,
loose, very fine to fine (likely fill)

~

-

SILL (ML), moderately yellow brown OOyr,
5/4), wet, firm, orange mottling, worm/root
holes

-

SILT. (ML), as above, to 15.5 feet BGS,

SAML (SW), gray (5yr., 4/1, wet, loose,

5% silt, subangular grains
~SANDr (SW), as above

SAMQ. !SW),raedluni dark gray (N4), wet, ~"
loose, line to medium grained, red grains,
subangular grains

SAND, (SW), as above.

SAND. (SW), as above, olive gray (5yr.,
4/1)

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Lab sample: 1400
MW42-0050-I8297-0
Soil PID = BKGR FID = BKGROD -

~

;,
I
~

-

-
-

Lab sample: 1830
W42-OIOO-18297-0

-

Lab sample: 1415
NW42-0230-I6297-0

Total depth 27.5 feei
-



I
*I PROJECT NUMBER

107493.06.02

BORING NUMBER

MW42-OI3____ SHEET 1 OF

WELL COMPLETION LOG

PROJECT Rey"olds Metals — RMC-Trdutdale

ELEVATION ______________________DRILLING CONTRACTOR GEOTECH
DRILLING METHOD AND EQUFMENT " MCH °-D- HSA- 6-5"ID- 8-59 MOBIL DRILL

WATER LEVELS ————————————————————START 8~il~87——————FINISH.

LOCATION NE CORNER OF BAKEHOUSE

.LOGGER IVAN BALL
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I
PROJECT NUMBER
107483.06.02

BORING NUMBER

MW43-027/MW43-OI5 SHEET i OF

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale - LOCATION NE SIDE OF ENGINEERING BUILDING

-DRILLING CONTRACTOR 6EOTECHELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT »" °-D- 6-5"ID- 8~59 MOBIL DRILL

WATER LEVELS ____________________START B~'3~97 -FINISH 8-13-97 LOGGER BROBERG

*P
ofe
Sfl
i •<I"™ ^*
uj 5
HI CO

5.Q —

-

X)Jj -

_

-

15.0 —

20.0-

25JO-

.

<

•<
cd
LU
1—zt— t

550

8.5

to.o

11.5

13.5

15.0

18.5

17.5

19.0

21.5

25.0

28.5

SAMPLE

Q

§£
LU DO

£§
»— Z

>-cc
>•
O 1—
CJ UJ
UJ UJa: u_

1.3

1.5

1.5

1.5

1.5

1.5

1.5

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -8"
(N)

12-15-8
(23)

2-3-2
(5)

4-3-2
!5)

2-3-5
(83)

3-5-18
(23)

6-7-13
(20)

7-10-18
(28)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

4" asphalt

RRAVFI 1 Y SANR. (SW), gray brown (5yr.,
3/2), damp, loose, line, medium grained 15%
fine /// gravek, less than 5% silt

SAND. (ML), pale brown (5yr., 6/2), damp,
loose, fine to medium grained <5% silt,
subangular grains

-

STI.T. (ML), dark yellowish brown (tOyr.,
4/2), wet, firm, plastic mottling, with
worm/root hotes

,

SILT. (ML), as above

SILT WITH SAND. (ML-SW), moderate
yellowish brown (10YR., 5/9), 1irm, orange

-xjjottlinq, 20%-25% very fine sand _,>-

SAND. (SW), dark yellowish brown (tOyr.,
4/2), wet, loose, mica Hakes, 5% silts,
subangular grains

SANn, (SW), brownish gray (5yr., 4/1), ~
wet, loose, mica flakes

SAND. (SW), same as above

SAND, (SW), same as above

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Lab sample: 1330
MW43-0050-18497-0
FID = 0.25ppm -
PIO = 24ppra
LEL = NO 21% 02, 0% Pentane
Dubt = 0

-

Lab sample: 1410
W43-OIIO-I8497-0

_

• -

-

Lab sample: 1120
MW43-0280-16497-0

Total depth 29.0' BGS



^mm

™ ••

1
107493.06.02 MW43-OI5 SHEET i OF ^B

WELL COMPLETION LOG | 1

PROJECT Reynolcfs Metals — RMC-Troutdale , oriTTOM NE SIDE OF ENGINEERING BUILDING ^_

ELEVATION
DRILLING METI
WATER LEVELS

•JOH ANn enilTPMFNT «" OD. 6.5"IO

DRILLING CONTRACTOR
, 8-59 MOBIL DRILL

GEOTECH . •
•

! START 8-13-87 F̂ |T«:H 8-13-97 LOGRFH ERIC BROBERG ^

T
Ci:
(D
CJ

f
O— i

o -

;
,

5 -

-

UJ
LU
u_

10 -
1 —
LU
CD

~

-

-

15 -

-

-

20 -

S?OUND SURFACE • §."§" |Hj

, i -» !•£><
J_

î
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PROJECT NUMBER

t07493.D6.02

BORING NUMBER

MW43-027/MW43-015 SHEET 1 OF

WELL COMPLETION LOG

PROJECT Reyn°kte Metals — RMC-Troutdale LQfTATTON NE SIDE OF ENGINEERING BUILDING

.DRILLING CONTRACTOR GEOTECHELEVATION ———————————————————
DRILLW6 METHOD AND EQUIPMENT »" °-°- B-5'IID- 8-5a HOBIL DRILL

WATER LEVELS _____________________ START 6~13"97 -FINISH 6-13-97 -LOGGER ERIC BROBERG
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1
PROJECT NUMBER

I07493.D8.02

BORING NUMBER

MW44-027/MW44-OH SHEET ! OF 1

SOIL BORING LOG

Metals — RMC-Troutda!e

.DRILLING CONTRACTOR GEOTECH

PROJECT
ELEVATION .
DRILLING METHOD AND EQUIPMENT "" 0-0- HSA 6.5"ID. B58 MOBILE DRILL

WATER LEVELS ___________________START 6-12-97

LOCATION EAST SIDE OF BAKEHOUSE

-LOGGER ERIC BROBER6

3=Ps&SHI •<
tteui 5a w

S.O -

-

-

ttJt) -

KMJ

-

-

irt n -<

-

<jr ft .

<

__j

$
CC
UJ1—
z1— 1

SO

O.D

7.5

S.O

15.0

(8.5

17.5

(9.0

20.0

2!.5

22.5

24.0

25.0

28.5
27.0

28.5

SAMPLE

a

5fi
til £B

£5
(- Z

>-
CC

g^aso: u.

!.5

\£

1.4

i.5

y

1.5

1.5

1.5

STANDARD

TEST
RESULTS

8' -8" -8"
(N)

5-4-4
(13)

2-3-4
(9)

4-8-10
(22)

8-17-20
(45)

6-14-20
(40)

4-8-8
(18) '

• 8-10-12
(30)

S-3-(2
(28)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY ' .

Surface - sand/gravel fill

SAND. (SW), pale brown (5yr., 4/2), damp,
loose, fine to very fine-grained RAND
WITH SIl T, (SW-SM)r at B\ damp, loose,

SILT, (ML), paie yeiiow-brown ClOyr., 8/2),
wet, firm, orange mottling, worm at root
holes

SAND. {SW}, moderate yellow brown with
. orange {lOyr., 5/4), wet, firm, fine to

medium grained, mica flakes, 5% silt,
subangular grains

"~ SAND. {SW), dark yellow browra (tOYR.,
8/2), wet, firm fine to medium grained, mica
flakes, subangular grains

SANO, (SW), light olive gray, (5yr., 5/2),
fine to medium grained, mica flakes

SAND, (SW), olive gray (5yr., 3/2), wet,
fine to medium grained, mica flakes.
subangular grains —

SAtlQ, (SW, same as above

SAND. {SW), same as above

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

Sampling with 3" "California Modified"
split spoon

Soi! PID = 2fppra 1
Soil FID - Background LEL = ND L

|
j

-

-

-

.

-

-

•
Total- depth 27.5* BGS '

-

•



1
PROJECT NUMBER

107483.08.02

BORING NUMBER

MW44-01I SHEET 1 OF

WELL COMPLETION LOG

— RMC-Troutdale

. DRILLING CONTRACTOR GEOTECH
PROJECT
ELEVATION
DRILLING METHOD AND EQUIPMENT "" °-D- HSA B-5"ID- B5a MOBILE DRILL

WATER LEVELS _____________________START 8-12-97

EAST SIDE OF BAKEHOUSE

-FINISH 8-12-97 LOGGER ERIC BROBER6

T

5 -

l—
LJJ
LU
U_

_
LJJ
CD

10 -

15 —'

GROUND SURFACE

See Boring Log
For Drilling Details
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PROJECT NUMBER BORING NUMBER

I07493.D8.02 MW44-027/MW44-01I SHEET 1 OF

WELL COMPLETION LOG

1
.I

PROJF/T Reynolds Metals — RMC-TrouWaie
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I
PROJECT NUMBER

107493.D6.02

BORING NUMBER
MM45-042/MW45-OI7 SHEET 1 OF 2

SOIL BORING LOG

Reynolds Metals — RMC-Troutdate

-DRILLING CONTRACTOR GEOTECH
PROJECT
ELEVATION
DRILLING METHOD AND EQUIPMENT »" O-D-HSA 6.5"ID. B59 MOBILE DRILL

WATER LEVELS '________________START B~le~97 '

- LOCATION SOUTH SIDE OF BAKEHOUSE

-FINISH 6-17-97 -LOGGER ERIC BROBERG

^p
o k.
_1
UJ ...m y
i •«

UJ 3
O CO

-

&0

-

-

WJU -

-

-

KO

~

-

-

25JO -

-

CC
01

z

5.0

8 C

10.0

lt.5

15.0

18.5

17.5

19.0

20.0

21.5

25.0

28.5

SAMPLE

a

-* S3uj m

1— Z

cc

3 ui
UJ UJ
CC U-

L5

1.5

1.5

1.5

1.5

1 ̂

STANDARD
PENETRATION

TEST
RESULTS

6' -8" -8"
(N)

5-9-7
(21)

2-2-2
(8)

2-2-2
(6)

2-2-2
(6)

3-4-4
UI)

3-4-5
(12)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

GRAVELLY SAND. (SW). aray brown (5vr..
3/2), damp, loose, fine to medium grained,
15% fine to coarse gravel, less than 5% silt

-

SAND. (SW), pale brown (5yr., 5/2), damp,
loose, fine to medium grained

•

-

-

SHX (ML), dark yellowish brown (lOyr.,
4/2), wet, soft, orange mottling, with
root/worm holes

-

SILT. (ML), medium dark gray (N5), wet,
soft, less mottling and holes

SANO WITH RTI T, (SW-ML)T dark gray
(N3), wet, loose, very fine grained,

30-35% silt

SILT. (ML), medium dark gray. (N5), wet,
soft, faint mottling

SAND WTTH STI T, (SW-ML), light olive
gray, (5yr., 6/1), wet, soft, fine grained.
30X-35% silt, mica Hakes, subangular
grains

COMMENTS

DEPTH OF CASING, DRILLING RATE/
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

No lab samples taken

PID = 40ppm2lppra
FID = Background
LE: = ND
Dust = 0.0 to 0.53

-

-

-

~

-

.



1
PROJECT NUMBER
I07493.D8.02

BQRINS NUMBER
MW45-Q42/MW45-017

SHEET 2 OF 2

SOIL BORING LOG

PROJECT Reyn°ids Metais — RMC-Troutdale SQUTH SIDE OF BAKEHOUSE

-DRILLING CONTRACTOR GEOTECHELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT "" °-°- HSA 6-5"10- B59 HOBILE DRILL

WATER LEVELS _____________________ START 9"I6~87 -FINISH e-i7-87 -LOGGER ERIC BROBERG

3=P
«-J***"

aw

-

-

3&0-

-

-

TV^*

"

-

«-

0.0-

5
LU
1—
t — t

31.0

32.5

35.0

38.5

40.0

41.5

SAMPLE

â
y

tlJCD
Q-Z

CC

01—
CJUJ
UJUJccu.

t.5

1.4

1.3

-

STANDARD
PENETRATION

TEST
RESULTS

6' -8" -8"
(N)

6-8-i2
(28)

7-10-18
(33)

3-4-5
(12)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW), dark gray (N3), wet, loose,
fine to medium grained, red grains present
5% silt, subangular grains

-

SAND. (SW). same as above

-

-

SANH, (SW), same as above

~

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

'

-

-

-

-

Total depth 43.0' BGS

•
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1 """"
PROJECT NUMBER BORING NUMBER

f07493.D8.02 MW45-042/MW45-OI7 SHEET f OF

WELL COMPLETION LOG

i - LOCATION SOUTH SIDE OF BAKEHOUSE

.DRILLING CONTRACTOR GEOTECH

PROJECT Reynolds Metals — RMC-Troutdale

ELEVATION ———————————————————
DRILLING METHOD AND EQUIPMENT "" 0-D- HSA B.5"ID, B59 MOBILE DRILL___________________.______________

WATER LEVELS _____________________ START 6~!8~97______ FINISH B"17~97_____ LOGGER ERIC BROBERG
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See Boring Log
For Drilling Delate



PROJECT NUMBER

107493.00.02
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MW45-042/HW45-017 SHEET

WELL COMPLETION LOB
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MDNITDRING WELL RECORD DRAWING & CDNSTRUCTIDN LDG

I
I
I
I
1
1
i
1
I
i
i
1
I
i
i<
i

Ppn.iFPT MAMF RMC-TROUTDALE PPH. IFHT NFI 107493.06
WFI i NIT MW46-018
ELEV, NGVD <top o

WATER LEVEL ELEV

DRILLING CONTRACTC
DRTI I TNH MFTHnn

1 UJl Wf-li

PROTECTIVE SURFACE
CASING \

GROUND SURFACE ^z

SIJRFAHF SFAI ^~ xy

ANNULAR SEAL —

WELL CASING

BENTONITE SEAL ——

FILTER PACK ———

WELL SCREEN

SUMP ——— - —— ̂ —— ——

END CAP/PLUG — — —

BACKFILL —————
TTI —————————— 1

\
^
r*

~

\

î
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RAHkTFTI 1

WELL DEVELOPMENT

TIATF

roMMFMT<r MW46-018 START CARD #100169

TAG #L05785

18.8 FT * REFER TO MW46-043 FOR SUBSURFACE

FT GEOLOGY INFORMATION

^ 18.8 FT

NOT TD SCALE

* DEPTHS ABOVE/BELOW GROUND SURFACE

MW-46.DWG
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CH2IV1HILL

PROJECT NUMBER : WELL NUMBER : MW46-043
107493.D6.02

SHEET 1 OF 2 ĵ|

WELL CONSTRUCTION/BORING LOG

PROJECT : RMC - TROUTDALE LOCATION : N SIDE OF BAKEHOUSE
ELEVATION : MPE = 30.99' / GSE = 29.4' DRILLING CONTRACTOR : GEOTECH EXPLORATION, TUALAT1N, OREGON
DRILLING METHOD AND EQUIPMENT USED : 11" OD; 6.5" ID HSA, B59 MOBILE DRILL
WATER LEVELS: START : 6/1 6/97 END: 6/1 6/97 LOGGER: EMB
DEPTH BELOW SURFACE (FT)

-

0 __

1_

5

10

15

20

25

-

protective casing

2.5

« — Ce

is*c

ment G

5,0

10.0

15.0

20.0

-

25.0

Ty
pe

 a
nd

 N
um

be
r

rout

g-
2-
CD
>

cc

1.5

1.4

1.5

1.5

1.4

1.5

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

5-2-3
(5)

7-4-6
(10)

3-4-5
(9)

2-3-4
(7)

3-2-2

«)

3-2-4
(6)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

GRAVELLY SAND (SWA. gray brown (SYR 3/2\ damp. -
loose, fine to medium grained, 15% fine to medium
gravel, less than 5% silt ~

SAND (SW), brownish gray (SYR 4/1), damp, loose,
fine to medium grained _

SAND WITH SILT (SW-SMi. pate brown (SYR 5/2\
damp, loose, fine grained, 20-25% silt ~~

SAND (SW), medium dark gray (N4), wet, loose, fine
to medium grained ~~

SILT (ML), pate yellowish brown (10YR 6/2), wet, son, -
orange mottling with worm/root holes

SiLT (ML), medium dark gray (N4), wet, soft, faint -
orange mottling

SAND (SW), olive gray (5Y 4/1), wet, loose, fine sand,
mica flakes, 5-20% fines ~

SILT (ML), medium dark gray (N4), wet, soft ~

SAND WITH SILT (SW-SM), olive gray (5Y 4/1), wet,
loose, fine sand, mica flakes, 20-25% silt

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

LAB samples not taken
FID = bkgrd
PID = 20 ppm
LEL - ND
Dust = 0

•

•

1
I
I
i
i
i
i

i
i
i
i
i
i



I
r>~^ PROJECT NUMBER : WELL NUMBER : MW46-043

107493.D6.02

|W CH2IV1HILLr^^
SHEET 2 OF 2

WELL CONSTRUCTION/BORING LOG

(PROJECT : RMC - TROUTDALE LOCATION : N SIDE OF BAKEHOUSE
M.EVATION : MPE = 30.99' / GSE = 29.4' DRILLING CONTRACTOR : GEOTECH EXPLORATION, TUALATIN, OREGON
WILLING METHOD AND EQUIPMENT USED : 11" OD; 6.5" ID HSA, B59 MOBILE DRILL
(WATER LEVELS : START: 6/1 6/97 END: 6/1 6/97 LOGGER: EMB
IDEPTH BELOW SURFACE (FT)

t -

^B _

r ~

am,,-1' .
,*
WO __

I "~

r "
:

I 50 __

CO

o
55
oTtsx

°

H
1

1
I
JSS|

ppi
o
0)

f °(D >

€^
C/3 "J^
m 75
05 Q

nJ

(D

•M.S

33 B

37 fi

39.0

41.0

43.0

-

fe

^
CO

H

g

I
(D
tt

1.5

1.5

1.5

1.5

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

3-4-6
(10)

(18)

8-14-20
(34)

5-7-12
(19)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SAND WITH SILT ISW-SMV same as above -

-

SAND (SW), dark gray (N3), wet, loose, fine to
medium grained, red grains present

-

SAND (SW), same as above, medium dense —

SAMD(SW)
—

End of Boring @ 43.3' bgs

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

Borehole diameter = 1 1 " to 43' bgs

Start Card # = 100168

Tagf L05784
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PROJECT NUMBER

107 493.06.02

BORING NUMBER

MW47-094 SHEET f OF 4 i

SOIL BORING LOG

PROMPT Reynolds Netals — RMC-Troutdale ]w UTTOW SOUTH LANDFILL

RFW™ MPE-29.71 nnTi i TOR mHTRin-ma ST AGO WELL SERVICES

DRILLING MFTHiri AN" F«ITPMPMT FOREMOST DRILL - BARBER RIG OR 24

WATER LEVELS .. START 3-27-87 FINISH r~l~ar I.OGGFR ,ERI" BROBERG

3=P

UJ m

3: •<

iii 5a to

„

-

&o -

-

KU3 -

-

S.O —

• -

20.0-

-

25JB-

SAMPLE

NT
ER

VA
L

*— 1

5.0

8.0

9.0

10.0

14.0

15.0

Q

1- Z

EC
OV

ER
Y

EE
T

-

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -6"
«)

SOIL DESCRIPTION

SOIL- NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

Loose till, sandy loan with brick debris,
greenish-black (N2), loose, dry

-

SAND. (SP), grayish brown (5yr., 7/2), with
orange mottling, loose, racist fine grained

'

SAND. (SP), as above, wet, fine grained,
10% - 15% silt

-

-

SILT. (ML), gray (N3), wet 10% sand, very
fine grained, subangular

-

•-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

:
Soil and water samples collected below
5' with sieve and bowl at cyclone
hopper. Logged from cuttings —

j
-

-

-

-

-

^

I
I

I

•I



PROJECT NUMBER
107493.06.02

BORING NUMBER
MW47-094 SHEET 2 OF 4

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdale .i nriTmni SOUTH LANDFILL

ELEVATION MPE-29-71 . DRILLINS CONTRACTOR STACO HELL SERVICES

DRILLING METHOD AND EQUIPMENT FOREMOST DRILL - BARBER RIG OR 24

WATER LEVELS ____________________START 8~27~97 -FINISH 7-1-97 LOGGER ERIC BROBERG

3=P

3~
HI,,,
«DUa:-*
£feaiz)
QW

35LO -

40jO -

«JO -

5&0-

-

c

$
CC
UJt—
£

40.0

41.0

50.0

51.0

SAMPLE

a
^tumm
Q-Z
>-3
*-~z.

>-
cd

5i-sia-
CCU-

STANDARD
PENETRATION

TEST
RESULTS

8' -6" -8"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SILT, (ML), dark gray (N3), 1irra, wet

SAM1, (SW-SM).raediura dark gray (N4),
wet, loose, fine to medium grained, some
red grains, 10% silt, subangular

SAMX (SWX as above,

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

Water sample at 50' BGS
F = I0.2ppra

-

60' BGS water sample F=ll,6



PROJECT NUMBER
I07483.D8.02

BORING NUMBER
MW47-094

•SHEET 3 OF 4

SOIL BORING LOG

PROJECT Reynolds Metals — RMC-Troutdaie -l.QPATIOH SOUTH LANDFILL

ELEVATION MPE-28.7J -DRILLINe CONTRACTOR STACO HELL SERVICES

DRILLING METHOD AND EQUIPMENT FOREMOST DRILL - BARBER RIG OR 24

WATER LEVELS ______________________ START 8-27-97 -FINISH 7-1-97 .LOGGER ERIC BROBERG

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T

)

-

850-

70.0-

80J3-

B&O-

SAMPLE

IN
TE

RV
AL o

turnS-z
1—2

-

CC
UJ

Sai
UJUI
CCU-

—

STANDARD
PENETRATION

TEST
RESULTS

8' -8" -8"
(N)'

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW-SM), medium dark gray (N5),
wet, loose, very line - tine grained, some
red grains, organics (wood), 10% silts

-

-

SAMP, (SW-SM), medium™ dark gray (N4), ~
loose, wet, line to medium grained, some
red grains, and mica, organics (wood), 10%
silts

SAND. (SW-SM), same as above ~

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

-

. |

80' BGS water sample ~
F = 3.37ppra

-

—

•I



PROJECT NUMBER
107493.D8.02

BORING NUMBER
MW47-094 SHEET 4 OF A

SOIL BORING LOG

PROJECT
ELEVATION MPE-28J1

Metals — RMC-Troutdaie SOUTH LANDFILL

-DRILLING CONTRACTOR STACO HELL SERVICES

DRILLING METHOD AND EQUIPMENT FOREMOST DRILL - BARBER RIG OR 24

WATER LEVELS _____________________START 8~27"97 -FINISH 7-1-97, LOGGER ERIC BROBERG

3=P
_i— *

a en

-

850 —

ttOjO-

105,0 -

HOJO-

H50-

SAMPLE

>I
TE

RV
AL

HH

a

mm

1— Z

EC
UJ

OUJ
UlUJccu-

-

STANDARD
PENETRATION

TEST
RESULTS

6' -6" -6"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

SAND. (SW-SM), same as above

.

-

End o1 borehole

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND INSTRUMENTATION

90' BGS water sample
F= 0.83ppm

-

-

-

-

-

-I
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1
107493.06.02 MH47-094 SHEET 1 OF 1 iQ

WELL COMPLETION LOG |

pROJFnr Reynolds Metals — RMC-Troutdale

ELEVATION MPE-29.71

DRILLING METf
WATER LEVELS

WD AND EQUPMENT FOREMOST DF

0 — |

to -

-

20 -

-

30 -

'

40 -

UJ
LU
u_
' — ~*

LU
CD

,:
-

- 70 -

80 -

SO -

n
GROUND SURFACE j~~*j

I
Q.
S3

DRILLBIG CONTRACTOR
ILL - BARBER RIG OR 24

1 OfUTTOM SOUTH LANDFILL ^

STACO WELL SERVICES . fl
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PROJECT NUMBER :
107493.D6.02

WELL NUMBER : MW48-055

SHEET 1 OF 2

WELL CONSTRUCTION/BORING LOG

ROJECT : RMC - TROUTDALE LOCATION : NO. SIDE OF CASTHOUSE
ELEVATION : MPE = 28.19' / GSE = 28.4' DRILLING CONTRACTOR : STACO, TROY REYNOLDS

RILLING METHOD AND EQUIPMENT USED : AIR ROTARY
LEVELS: 17.77 START: 8/28/97 END: 9/2/97 LOGGER: R. KAZMIEKZAK

EPTH BELOW SURFACE (FT)
arotective casing

STANDARD
PENETRATION

TEST
RESULTS

6H-6"-6"
(N)

SOIL NAME, USCS GROUP SYMBOL, COLOR,

WOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SOIL DESCRIPTION COMMENTS

)EPTH OF CASING, DRILLING RATE,

IRILLING FLUID LOSS,

ESTS AND INSTRUMENTATION

-Cement Grout Spud-In with 6" hole

10

14.0

15.0

24.0

25.0

SAND (SW), grayish brown (SYR 3/2), dry to damp,
loose, fine to medium grained, thin lamina of silty,
subangular grains

Soil from cyclone, collected with SS
bowl, logged from cuttings

SILT (ML), dark yellowish brown (10YR 4/2), wet, soft,
10% fine grained sand Drive casing to 15.0*

Water @ 20.0'

SAND WITH SILT (SW-SM), brownish gray (SYR 4/1),
wet, very loose, fine grained sand, subangular grains

Soil from cyclone, drive casing to
25.0'



9 CH2IV1H1LL

PROJECT : RMC - TROUTDALE
ELEVATION : MPE = 28.1 9' / GSE = 28.4' DRILLING CONTRACTOR :

PROJECT NUMBER : WELL NUMBER : MW48-055 1
107493.D6.02 H

SHEET 2 OF 2 j^

WELL CONSTRUCTION/BORING LOG

LOCATION : NO. SIDE OF CASTHOUSE
STACO, TROY REYNOLDS

DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY
WATER LEVELS: 17.77 START : 8/28/97
DEPTH B

-

35

40 __

45

50 __

55

-

ELOW SURFACE (FT)

&
w
01

1

I

Z" 
dia

m
et

er
 S

ch
ed

ule
 4

0
10

"s
lo

tP
VC

I
1

35,0

36.0

45,0

46,0

54,0

55.0

Ty
pe

 a
nd

 N
um

be
r

g

a:

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

END: 9/2/97 LOGGER: R. KAZMIEKZAK

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SANDY SILT (
grained sand,

SAND (SW), n
to medium gra
grains, subanc

-

ML), dark gray (N3), wet, loose, fine

nedium dark gray (N4), wet, loose, fine

jular grains

SAM1{SW), as above

End of Boring @ 55.9' bgs

Borehole diameter = 6" to 56" bgs

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

«

I

Well developed on 9/02/97,

*

I
1

I
I
I
I

I!
I
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CH2IX/IHILL

OJECT: RMC - TROUTDALE

PROJECT NUMBER :
107493.D6.02

WELL NUMBER : MW48-165

SHEET 1 OF 7

WELL CONSTRUCTION/BORING LOG

LOCATION : NO. SIDE OF CASTHOUSE
DRILLING CONTRACTOR : STACO, TROY REYNOLDS

DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY, 6" CASING
END : 8/27/97 LOGGER: R. KAZM1EKZAK/GALL

SOIL DESCRIPTION _

OIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

COMMENTS

EPTH OF CASING, DRILLING RATE,

RILLING FLUID LOSS,

ESTS AND INSTRUMENTATION

Spud-In with 6" hole

Lossing samples from cyclone on rig.
Logged from cuttings

SILT (ML), dark yellowish brown (10YR 4/2), moist to
wet, soft, 10% fine grained sand

Drive casing to 15.0'

Water 9 20,0'



I
9 CH2IV1HILL

PROJECT NUMBER : WELL NUMBER : WIW48-1 65 I
1 07493. D6.02 4K

SHEET 2 OF 7 ^^

WELL CONSTRUCTION/BORING LOG

PROJECT : RMC - TROUTDALE LOCATION : NO. SIDE OF CASTHOUSE
ELEVATION: MPE = 28.1 2' / GSE = 28.3' DRILLING CONTRACTOR : STACO, TROY REYNOLDS
DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY, 6" CASING
WATER LEVELS: 17.19 START: 8/19/97 END: 8/27/97 LOGGER: R. KAZMIEKZAK/GALL
DEPTHS

-

35 __

40

45 __

50

55 __

ELOW SURFACE (FT)

1

II 1i 11 Ii i

1I
a K

\

r-'

0}
H

31.0

36.0

37.0

40.0

41,0

50.0

51.0

-

Ty
pe

 a
nd

 N
um

be
r

Re
co

ve
ry

 (f
l)

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SANDY SILT (ML), dark gray (N3), wet, very loose,
15% fine grained sand

SANDY SILT (ML), with silt (gray and red brown)
Interbeds 15% fine grained

-

SAND (SW), medium dark gray (N4), wet, loose, fine to
medium grained, 5% silt, trace mica and wood
fragments, trace red grains, subangular grains _

SAND (SW), same as above, slightly courser

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

Sample from strainer

Sample from strainer

•
Sample from strainer

Sample from strainer

•I
I
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CH2IVIHILL

PROJECT NUMBER :
107493.D6.02

WELL NUMBER : MW48-165

SHEET 3 OF 7

WELL CONSTRUCTION/BORING LOG

: RMC - TROUTDALE LOCATION : NO. SIDE OF CASTHOUSE
ELEVATION: MPE = 28.12' / GSE = 28.3' DRILLING CONTRACTOR : STACO, TROY REYNOLDS

KILLING METHOD AND EQUIPMENT USED : AIR ROTARY, 6" CASING
KTER LEVELS: 17.19 START: 8/19/97 END: 8/27/97 LOGGER: R, KAZMIEKZAK/GALL

[DEPTH BELOW SURFACE (FT) STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"

(M)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SOIL DESCRIPTION COMMENTS

IEPTH OF CASING, DRILLING RATE,

IRILL1NG FLUID LOSS,

ESTS AND INSTRUMENTATION

65, 65.0
SAND (SW), as above

70,

•5.0

76.0
SAND (SW), as above, wood fragments Sample from strainer

89.0

90.0.
SAND (SW), as above, trace gravel, 3/4", wood
fragments

Sample from strainer Fluoride = 3.0 ppm



I
IP CH2IV1H1LL
^^^

PROJECT : RMC - TROUTDALE

PROJECT NUMBER : WELL NUMBER : MW48-1 65 I |
107493.D6.02 fl

SHEET 4 OF 7 ^

WELL CONSTRUCTION/BORING LOG

LOCATION : NO. SIDE OF CASTHOUSE
ELEVATION: MPE = 28.12' / GSE = 28.3' DRILLING CONTRACTOR : STACO, TROY REYNOLDS
DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY, 6" CASING
WATER LEVELS: 17.19 START : 8/19/97
DEPTH BELOW SURFACE (FT)

-

_

-

95 __

100 __

_

_

105

-

110 __

-

-

115

-

1 1

1

I

||

1 1
I Hi

*"•*— --"iSi ^ -^Hi

1 1
11
If! 1

||
||
I 1

(1

i

105,0

106.0

115,0

116,0

z

<S

g
II

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

END: 8/27/97 LOGGER: R, KAZMIEKZAK/GALL

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

-

SAND (SW), as above, fines grained sand

-

SAND (SW), as above, (race gravel 1/4" wood
fragments

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

\

1

1
1
1
1
1
1

.1

Sample from strainer

I
1

1

1
1

1

Fluoride = 4,2 ppm }

1

1

1
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CH2IV1HILL

PROJECT NUMBER :
107493.D6.02

WELL NUMBER : MW48-165

SHEET 5 OF 7

WELL CONSTRUCTION/BORING LOG

3OJECT: RMC - TROUTDALE LOCATION : NO. SIDE OF CASTHOUSE
ELEVATION: WIPE = 28.12' / GSE = 28.3' DRILLING CONTRACTOR : STACO, TROY REYNOLDS

filLLING METHOD AND EQUIPMENT USED : AIR ROTARY, 6" CASING
PiTER LEVELS: 17.19 START: 8/19/97 END: 8/27/97 LOGGER: R. KAZMIEKZAK/GALL

(DEPTH BELOW SURFACE (FT) STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SOIL DESCRIPTION

lEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

!STS AND INSTRUMENTATION

COMMENTS

21.0

|130,

SAND (SW), as above, 5% pumice fragments, trace
wood fragments, fine to medium grained subangular
grains

Sample from strainer

130.0

131.0
SAND (SW), as above, pumice fragments up to .25",
very fine to fine sand

Sample from strainer.
Fluoride = 7.3 ppm

145.0

146.0
SAND (SW), as above, except trace pumice subangular
gravel up to 1/4", fine sand, no wood fragments

I



I
CH2MH1LL

^

PROJECT : RMC - TROUTDALE

PROJECT NUMBER :
107493.D6.02

WELL NUMBER : MW48-1 65 I1
SHEET 6 OF 7 ^

WELL CONSTRUCTION/BORING LOG

LOCATION : NO. SIDE OF CASTHOUSE
ELEVATION: MPE = 28.12' / GSE = 28.3' DRILLING CONTRACTOR : STACO, TROY REYNOLDS
DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY, 6" CASING
WATER LEVELS: 17.19 START : 8/19/97
DEPTH BELOW SURFACE (FT)

-

-

155

-

160 __

-

_
165

-

-

170 __

_

175

-

———— i
150,8||

Si
lic

a 
Sa

nd

o

1

J

I

Sc
he

du
le 

80
ot

PV
C

o w
<3> o

T3

01

!

jZ

154.0

155.0

165.0

166.0

175 JO

176.0

m
i3

3z

1£•

g
1
§

STANDARD
PENETRATION

TEST
BESOLTS

6"-6'-6'
(N)

END : 8/27/97 LOGGER: R. KAZMIEKZAK/GALL

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

-

SAND (SW), as above, less than 5% gravel up to 1/2",
fine to medium grained

-

-

-

_

SAND (SW), as above, no aravel verv fine to fine, mica

-

-

-

-

—

SAMl (SW), as above, trace gravel up to 1 .0*, very fine

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

Sample from strainer.
Ruoride - 8.9 ppm

1

1

1

1

1

1

1

• 1
I

1

1

1

1

Ruoride = 5,2 ppm ^1
V

1

I
1



Vp CH2FV1H]LL

PROJECT NUMBER : WELL NUMBER : MW48-1 65
107493.D6.02

SHEET 7 OF 7

WELL CONSTRUCTION/BORING LOG

RoJECT : RMC - TROUTDALE LOCATION : NO. SIDE OF CASTHOUSE
ELEVATION: MPE = 28.12' / GSE = 28.3' DRILLING CONTRACTOR : STACO, TROY REYNOLDS
•RILLING METHOD AND EQUIPMENT USED : AIR ROTARY, 6" CASING
BATER LEVELS: 17.19 START : 8/19/97 END: 3/27/97 LOGGER-. R. KAZMIEKZAK/GALL
DEPTH BELOW SURFACE (FT)

•

185

1205 __

I :

to
H

185.0

186.0

-

Ty
pe

 a
nd

 N
um

be
r

0

IT

STANDARD
PENETRATION

TEST
RESULTS

6'-6"-6-

(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

-

SAND (SW), as above, trace gravel 1/4" trace organic

SAND (SW), as above ~~

End of Boring @ 199.0' bgs _

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

ESTS AND INSTRUMENTATION

Fluoride = 1.7ppm

Backfilled borehole to 1651, set well.

Well development on 9/2/97.

I
I
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9 CH2IV1H1LL

PROJECT : RMC - TROUTDALE
ELEVATION: WIPE = 30.52' / GSE = 28.7' DRILLING CONTRACTOR :

PROJECT NUMBER : WELL NUMBER : WIW49-095 I
107493.D6.02 I

SHEET 1 OF 4 |̂

WELL CONSTRUCTION/BORING LOG

LOCATION : SCRAPYARD
STACO, WELL SERVICES

DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY - 6" CASING (BOREHOLE)
WATER LEVELS : 1 9,77 (1 0/30/97) START : 1 0/24/97
DEPTH BELOW SURFACE (FT)

-

_

0 __

-

5

-

-

10

_

15 __

-

20

-

25 __

-

arotective casing

—— >
2,1

I

i

i

j

i

——— !• 2.5

i&—

3
=3
Z

Iso

H

g
2r
1
8

DC

•M —— Cement Grout

i
fi

IHII
1

1

S Ka

I i

~
|
II

10.0

11.0

20.0

21,0

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

END : 10/29/97 LOGGER: R, KAZMIEKZAK

SOIL DESCRIPTION

SO!L NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SAND WITH SILT S SW-SM), brownish gray (SYR. 4/1 ), _
dry, very loose, fine grained, 15% silt

-

-

-

SILT (ML), dark yellowish brown (1 OYR 4/2), damp,
soft, trace of fine sand _

-

-

-

SILT WITH SAND (UL], olive gray (5Y 4/1), wet. soft,
15% very fine to fine sand

-

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

Logged from cuttings

i!
1

1

1

1

I

1

•1
Driller added water to speed drilling

•

1

1

1

1

1

1

1
.



I
CH2IV1HILL

PROJECT NUMBER:
107493.D6.02

WELL NUMBER : W1W49-095

SHEET 2 OF 4

WELL CONSTRUCTION/BORING LOG

(PROJECT -. RMC - TROUTDALE LOCATION : SCRAPYARD
LEVATION: MPE = 30.52'/ GSE = 28.7' DRILLING CONTRACTOR : STACO, WELL SERVICES
BILLING METHOD AND EQUIPMENT USED : AIR ROTARY - 6" CASING (BOREHOLE)

PATER LEVELS: 19.77(10/30/97) START: 10/24/97 END : 10/29/97 LOGGER: R, KAZMIEKZAK
IDEPTH BELOW SURFACE (FT) STANDARD

PENETRATION
TEST

RESULTS

6"-6"-6"
(N)

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SOIL DESCRIPTION COMMENTS

'EPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

ESTS AND INSTRUMENTATION

H .0 SAND WITH SILT (SW-SM), olive gray (5Y 4/1), wet, Fluoride = 0.711
loose, fine grained, 10% silt

.5.0

36.0 SAND (SW), medium dark gray (N4), wet, loose, fine
to medium grained, 5% pak stit, subangular grains

Samples from cyclone
Fluoride = 0.603 ppm

45 45.0

46.0
3AND_(SW), dark gray (N3), wet, loose, fine grained to
very fine, trace silt, mica and red grains present,
subangular grains

Samples from cyclone
Fluoride = <0.40 ppm

50

5S.O
SAND (SW), same as above

56.0
Samples from cyclone
Fluoride = <0.40 ppm
Driller added water to prevent heave

I



fP CH2IV1H1LL

PROJECT : RMC - TROUTDALE
ELEVATION: MPE = 30.52' / GSE = 28.7' DRILLING CONTRACTOR :

PROJECT NUMBER : WELL NUMBER : MW49-095 I
1 07493. D6.02 41

SHEET 3 OF 4 ^

WELL CONSTRUCTION/BORING LOG

LOCATION : SCRAPYARD
STACO, WELL SERVICES

DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY - 6" CASING (BOREHOLE)
WATER LEVELS: 19,77(10/30/97) START : 10/24/97
DEPTHS

-

65

70 __

75

80 __

85

-

ELOW SURFACE (FT)

|
83.7

T3

i
CO

1
CO
0

Sc
he

du
le

 8
0 

(
ot

 P
VC

 
\^

2"
 d

iam
ete

r
10

" s

is

65.0

66.0

75.0

76,0

85.0

86.0

Ty
pe

 a
nd

 N
um

be
r

>-

Re
co

ve
r

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

-

END : 10/29/97 LOGGER: R. KAZMIEKZAK
SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

-

SAND (SW), as above

-

SAND (SW), as above, trace wood fragments

-

SAND (SW), as above, except fine to medium grained

_

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTHUMENTATON

•

Fluoride = <0.40 ppm

Fluoride = <0.40 ppm

•

1

1

i
i
i
i
i
iI
i
i
i
i
i

:
1
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• IP CH2IV1H1LL

PROJECT NUMBER : WELL NUMBER : MW49-095
107493.D6.02

SHEET 4 OF 4

WELL CONSTRUCTION/BORING LOG

PROJECT : RMC - TROUTDALE LOCATION : SCRAPYARD
M|EVATION: MPE = 30.52' / GSE = 28.7' DRILLING CONTRACTOR : STACO, WELL SERVICES
MILLING METHOD AND EQUIPMENT USED : AIR ROTARY - 6" CASING (BOREHOLE)
WATER LEVELS: 19.77(10/30/97) .START : 1 0/24/97 END : 10/29/97 LOGGER: R. KAZMIEKZAK
Î PTH BELOW SURFACE (FT)

[

i;
•5

mo _

ms _

93.7 I

i
1

94.0

95.0

-

Ty
pe

 a
nd

 N
um

be
r

1"

1

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

Sand (SW), as above ~

End of Boring © 95.0' bgs _

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

ESTS AND INSTRUMENTATION

Fluorfde = <0.40 ppm

Well development on 10/29197

I
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PROJECT : RMC - TROUTDALE
ELEVATION: MPE = 30.85' / GSE = 28.9' DRILLING CONTRACTOR :

PROJECT NUMBER : WELL NUMBER : MW49-1 45
107493.D6.02

SHEET 1 OF 6 jfj

WELL CONSTRUCTION/BORING LOG

LOCATION : SCRAPYARD
STACO, TROY REYNOLDS

DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY 6" CASING TO 146.0'
WATER LEVELS : 20.1 3 (1 0/30/97) START : 1 0/9/97
DEPTH B

0 __

5

10

15

20

25

-

ELOW SURFACE (FT)
jrotective

2.3'

I

casing
——— [• 2.7-

I

I

I

i
(

I

i
I

i

•1

^ —— Ce

In
te

rv
al

ment G

5.0

6.0

10.0

11.0

15.0

16.0

20.0

21.0

25.0

26.0

Ty
pe

 a
nd

 N
um

be
r

rout

?-

Re
co

ve
STANDARD

PENETRATION
TEST

RESULTS

6"-6"-6"

(N)

END : 10/28/97 LOGGER: R. KAZMIEKZAK
SOIL DESCRIPTION

SOIL NAME, USDS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SAMJ(SW),b
fine grained

SILT (ML), dar
of fine sand

SILT (ML), as

SJLI(ML),as

ownish gray (SYR 4/1 ), dry, very loose, ~

k yellowish brown (10YR 4/2), soft, trace

above

-

above

SJLI (ML), dark yellowish brown (10YR 4/2), wet, soft,
trace of fine sand

-

SILT WITH SAND IMVt. olive arav (5Y 4/tt. wet. soft.
25% very fine o fine grained sand _

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

Logged from cuttings

Driller added 20 gallons of water

•

Collected samples from cyclone.
Fluoride = 1550 ppm

«I
I
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PROJECT NUMBER :
107493.D6.02

WELL NUMBER : MW49-145

SHEET 2 OF 6

WELL CONSTRUCTION/BORING LOG

I PROJECT : RMC - TROUTDALE LOCATION : SCRAPYARD
LEVATION: MPE = 30.85' / GSE = 28.9' DRILLING CONTRACTOR : STACO, TROY REYNOLDS
BILLING METHOD AND EQUIPMENT USED : AIR ROTARY 6" CASING TO 146.0'

LEVELS: 20.13(10/30/97) START: 10/9/97 END : 10/28/97 LOGGER: R. KAZMIEKZAK
[DEPTH BELOW SURFACE (FT)

!

•
uo

|i
I

J50 __

Rs

I*

!

1
1

1
1

1IIP
1

1
1

1

I1

^-^^

s
_C

35.0

36.0

40.0

41.0

45.0

48,0

55.0

56.0

Ty
pe

 a
nd

 N
um

be
r

g
fr
G>

Q>
CC

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SAND WITH SILT (SW-SM), olive gray (5Y 4/1). wet.
loose, very fine grained to fine grained 10% silt

SAND (SW), medium dark gray (N4), wet, loose, fine
to medium grained, trace siity subangular grains

SAND (SW), as above

—

SAND (SW), brownish gray (SYR 4/1), wet, loose, fine
grained, trace silt

-

SAND (SW), medium dark gray (N4), wet, loose, fine
to medium grained, trace wood fragments

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

Collected samples from cyclone
Fluoride= 14.00 ppm

Collected samples from cyclone
Fluoride = 1.89 ppm

I
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CH2IV1HILL

PROJECT : RMC - TROUTDALE
ELEVATION: MPE =
DRILLING METHOD

30.85' / GSE = 28.9' DRILLING CONTRACTOR :

PROJECT NUMBER : WELL NUMBER : MW49-1 45 I
107493.D6.02 flj

SHEET 3 OF 6 ^J

WELL CONSTRUCTION/BORING LOG

LOCATION : SCRAPYARD
STACO, TROY REYNOLDS

AND EQUIPMENT USED : AIR ROTARY 6" CASING TO 146.0'
WATER LEVELS : 20. 1 3 (1 0/30/97) START : 1 0/9/97
DEPTH B

-

65

70 __

75

80 __

85

-

ELOW SURFACE (FT)

-
[

i

1

m

Ii1

i

1
i
1

i
1

65.0

66.0

75.0

76.0

85.0

86,0

Ty
pe

 a
nd

 N
um

be
r

g.

©

STANDARD
PENETRATION

TEST
RESULTS

6"-6'-6"
(N)

END: 10/28/97 LOGGER: R. KAZMJEKZAK

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

SAND.(SW),d
medium graine
subangular grf

S&blD. (SW), d
grained, subai
grains

-

ark gray (N3), wet, loose, fine to
d, trace red grains and mica flakes
lins to subrounded

ark gray (N3), wet, loose, fine to coarse

SAND (SW), as above

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

«

Collected sample from cyclone.
Fluoride = 0.933 ppm

•

I
I
I
I
I
I
I
I
I
I
I
I

I
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PROJECT NUMBER : WELL NUMBER : MW49-1 45
107493.D6.02

SHEET 4 OF 6

~^^'" WELL CONSTRUCTION/BORING LOG
•
M
PROJECT : RMC - TROUTDALE LOCATION : SCRAPYARD
pEVATION: MPE = 30.85' / GSE = 28.91 DRILLING CONTRACTOR : STACO, TROY REYNOLDS
BILLING METHOD AND EQUIPMENT USED : AIR ROTARY 6" CASING TO 146.01

WATER LEVELS: 20.13(10/30/97) START : 1 0/9/97 END: 10/28/97 LOGGER: R. KAZMIEKZAK
L^PTHB

' _

1

m1W
1

r
P ;
K̂
B

.j
I :
1
!••

[•

ELOW SURFACE (FT)

(I

^~-^l i^~^

H! Hn
1 1

II
IIIII 1

H

II
1 1II

e

95.0

96.0

105.0

106.0

115.0

116.0

<5
£3

13•z.
?
ni
0>
g-
£

H
&•

1
EC

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6'
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

:_

SAND (SW), as above

_

-

SAND (SW), as above

-

-

SAND (SW), as above, large mica flakes

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

Driller reporting heave in casing.
Collected samples from cyclone.
Fluoride = <0.40 ppm

Filled casing with water to prevent

Fluoride = <0.40 ppm

I



W CH2IV1HILL

PROJECT : RMC - TROUTDALE
ELEVATION: MPE = 30.85' / GSE = 28.9' DRILLING CONTRACTOR :

PROJECT NUMBER : WELL NUMBER : MW49-1 45 I
107493.D6.02 41

SHEET 5 OF 6 ^^

WELL CONSTRUCTION/BORING LOG

LOCATION : SCRAPYARD
STACO, TROY REYNOLDS

DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY 6" CASING TO 146.0'
WATER LEVELS : 20.1 3 (1 0/30/97) START : 1 0/9/97
DEPTH B

-

125

130 __

135

140 __

145

-

-

ELOW SURFACE (FT)

20
X4

0 
Si

lic
a 

Sa
nd

 
(

I

I

'

2"
 d

iam
et

er
 S

ch
ed

ule
 8

0
10

's
lo

tP
V

C

&

125.0

126.0

130.0

131.0

145.0

146.0

147.0

Ty
pe

 a
nd

 N
um

be
r

g
?-

Re
co

ve

STANDARD
PENETRATION

TEST
RESULTS

6'-6"-6'
(N)

END: 10/28/97 LOGGER: R. KAZM1EKZAK

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

-

SAND (SW), same as 1 15.0' bgs

SAND (SV¥), same as above ~

-

SAND WITH GRAVEL (SW), sand same as above,
gravel, rounded. Drimarilv basalt. 0.25 - 1 .0* in size

SBAMEMGW
moderately w«
approximately

<), dark gray (N3), wet, dense, —
sll rounded primai% basalt,
10-15% sand

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

Sample from cyclone

1

Fluoride = <0.40 ppm

•

I
I
I
I
I
I
I
I
I

I
I
I
I
I
I

I
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PROJECT NUMBER : WELL NUMBER : WIW49-1 45
107493.D6.02

SHEET 6 OF 6

WELL CONSTRUCTION/BORING LOG

PROJECT: RMC - TROUTDALE LOCATION : SCRAPYARD
^EVATION: MPE = 30.85' / GSE = 28.9' DRILLING CONTRACTOR : STACO, TROY REYNOLDS
MILLING METHOD AND EQUIPMENT USED : AIR ROTARY 6" CASING TO 146.0'
™ATER LEVELS: 20.13(10/30/97) START : 1 0/9/97 END: 10/28/97 LOGGER: R. KAZMIEKZAK
IDEPTH BELOW SURFACE (FT)

L :

•J5

••
Lfo _

1165

1 -

JlTO __

psj.

• CO

£c

155.0

156.0

165.0

166.0

171.0

172.0

173.0

Ty
pe

 a
nd

 N
um

be
r

g
£
CD

IT

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

-

GRAVEL {GW), as above, still primarily basalt with
some quartzite, sand approximately 5%, moderately
well rounded

GRAVEL (GW), dark gray (N3), wet, dense, rounded,
primarily basalt with some quartz, quartzite, and
granite fragments
1 0-1 5% sand, fine to coarse grained —

SAND WITH GRAVEL (SW), medium dark gray (N4)t

flakes 5-10% gravel

End of Boring @ 173.0'

COMMENTS

DEPTH OF CASING, DRILLING RATE.

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

Slight cement evident

Casing producing - 100 gpm.

No cementation evident

Sample from cyclone.

Casing advancing easier, not as easy as
first sand encountered.
Driller added water to prevent heave

Backfilled to 145.0'

Well development on 10/27/97

I



CH2IVIHILL

PROJECT NUMBER:
107493.D6.02

WELL NUMBER: MW50-094

SHEET 1 OF 4

WELL CONSTRUCTION/BORING LOG

I

I
I
I
I
I
I

PROJECT : RMC - TROUTDALE LOCATION : SO. SIDE OF CASTHOUSE
ELEVATION: MPE = 27,06' / GSE = 24.9' DRILLING CONTRACTOR : STACO, WELL SERVICES
DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY - 6" TO 95.0'
WATER LEVELS: START: 10/29/97 END : 10/31/97 LOGGER: R. KAZM1EKZAK
DEPTH BELOW SURFACE (FT)

protective casing

2.5

g
2-

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

DR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

FESTSAND INSTRUMENTATION

10

15

20.

25.

-Cement Grout

10.0

11.0

25.0

26.0

FILL SILTY SAND WITH GRAVEL (SM), brown, wet,
sub to angular gravel up to 1.5", fine to medium sand

Driller added water

SILT (ML), gray, wet, trace fine sand, medium
plasticity

£iLI (ML), as above

SJLI (ML), as above except 10% trace very fine sand

I

I

I

I

I

I

I

I

I
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CH2IV1H1LL

PROJECT NUMBER :
107493.D6.02

WELL NUMBER: MW50-094

SHEET 2 OF 4

WELL CONSTRUCTION/BORING LOG

=ROJECT : RMC - TROUTDALE LOCATION : SO. SIDE OF CASTHOUSE
LEVATION: MPE = 27.061 / GSE = 24.9' DRILLING CONTRACTOR : STACO, WELL SERVICES
BILLING METHOD AND EQUIPMENT USED : AIR ROTARY - 6" TO 95.01

VTER LEVELS : START: 10/29/97 END : 10/31/97 LOGGER: R. KAZMIEKZAK
(DEPTH BELOW SURFACE (FT) STANDARD

PENETRATION
TEST

RESULTS

6"-6"-6"
(N)

SOIL DESCRIPTION

OIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

|R CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

COMMENTS

EPTH OF CASING, DRILLING RATE,

RILLING FLUID LOSS,

ESTS AND INSTRUMENTATION

J5.0

J6.0
SANDY SILT (ML), gray, wet, loose, very fine to fine
grained sand (25%) trace wood fragments, subangular —
grains

Driller added water, collected soil and
water sample from cyclone
Fluoride = 0.659 ppm

45 45.0

46.0 SAND (SW), dark gray, wet, loose, very fine to fine
grained sand, 5% silt, mica grains ~~

Collected samples from cyclone no
water sample

50

55.0 I

56.0
SAND (SW), same as above, fine grained trace mica,
trace silt

Driller added water to prevent heave. j
Soil and water samples collected from
cyclone - Fluoride = 0.431 ppm

I



W CH2IV1HILL

PROJECT : RMC - TROUTDALE
ELEVATION: WIPE = 27.06' / GSE = 24.9' DRILLING CONTRACTOR :

PROJECT NUMBER : WELL NUMBER : WIW50-094 I
107493.D6.Q2 M

SHEET 3 OF 4 ^

WELL CONSTRUCTION/BORING LOG

LOCATION : SO. SIDE OF CASTHOUSE
STACO, WELL SERVICES

DRILLING METHOD AND EQUIPMENT USED : AIR ROTARY - 6" TO 95.0'
WATER LEVELS : START : 10/29/97
DEPTHS

-

65

70 __

75

80 __

85

-

ELOW SURFACE (FT)

I
84.0

to
.8
55
o

icy

o
CO

w 'S
<D <»

(B

X
CM

0
c

65.0

66.0

75.0

76.0

85.0

86.0

1

•z.

OS

g.

0>

s.

STANDARD
PENETRATION

TEST
RESULTS

6"-6'-6"
(N)

END : 10/31/97 LOGGER: R. KAZMIEKZAK

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

-

SAND (SW), as above, trace red grains

-

SAND (SW), as above

—

SAND (SW), as above.

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

TESTS AND INSTRUMENTATION

Samples collected from cyclone, no
water sample

•

Driller reporting sand heave, no water

•

1

1

i
i
i
i
i
i
i
J
i
i
i
i
i
i

I
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L W CH2IV1H1LL
£«*•

PROJECT : RMC - TROUTDALE
ELEVATION: MPE = 27.06' / GSE = 24.9' DRILLING CONTRACTOR :

PROJECT NUMBER :
107493.D6.02

WELL NUMBER : MW50-094

SHEET 4 OF 4

WELL CONSTRUCTION/BORING LOG

LOCATION : SO. SIDE OF CASTHOUSE
STACO, WELL SERVICES

RILLING METHOD AND EQUIPMENT USED : AIR ROTARY - 6" TO 95.0-
™ATER LEVELS: START : 1 0/29/97
[DEPTH BELOW SURFACE (FT)

•B _

h
I :
Im

r -
t*
1105 __

[110 _

1

94.0

95.0

-

<D

^z
1ro
s
£•

3?
&

8oc

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

END : 10/31/97 LOGGER: R. KAZMIEKZAK

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,

MOISTURE CONTENT, RELATIVE DENSITY

OR CONSISTENCY, SOIL STRUCTURE,

MINERALOGY

-

-

Sand (SW), as above

End of Boring @ 95.0' bgs _

-

-

-

COMMENTS

DEPTH OF CASING, DRILLING RATE,

DRILLING FLUID LOSS,

ESTS AND INSTRUMENTATION

<Jo fluoride sample

Well development on 10/31/97

I



MDNITDRING WELL RECORD DRAWING & CONSTRUCTION LDG

PROJECT NAMF RMC-TROUTDALE______
WELL ND. MW51-069 FIELD OBSERVERS

I
IPROJECT Nn. 107495.06.0^

SMKREKOS W
ELEV, NGVD Ctop of well casing) _26JLZ_ SURFACE "ELEV, NHVn 25.4 1
WATER LEVEL ELEV/DATE, NGVD______________ START DATE 1 1/5/97

DRILLING CONTRACTOR GEOTECH___________ FINISH DATE 1 1/5/97
DRILLING METHOD 6" HSA/LOCATION: NORTHWEST. ADJACENT TO RIVER

TOP CAP
PROTECTIVE SURFACE
CASING \

GROUND SURFACE ^

SURFACE SEAL \y
\

ANNULAR SEAL —

WELL CASING

BENTDNITE SEAL —— -

FILTER PACK ———

^

SUMP —— - ———— ————— •

END CAP/PLUG — —— -

BACKFILL ————
•rn —————— i

\

\
'̂

-

2>
'/,//
'/<
Y<
//*
/A
//,

^
/A'//\_ \
\\\\^.. t *
- •
. .
0 .
* *

* •
*

* ,

.
_

* .

— — — .
. •

\x
\x

X—

_

- *

— •
=— • —

\\
V \

r~

r*t —— -

//

//

//

//

//

//
f f

/ /

//

//

//

//

//
\^\

\\

\ \^

• . •
^ .

• '
«
.

• .

*

r •

" .
,
.

^'

• •

' • "

__. .

»

v\\

WELL CDNSTRUCTIDN MATERIALS
)* ——— ̂

FT BOREHOLF" HTACSTi 6 INPMES Tn 69 FT RH5;

^_______ . INPHF^ TO FT BGS

=/ TNCHFS TO FT BGS
-/ C-T

^ PPHTFrTfVF HA^INir, TYPF ^UKI AOL

PPnTFHTTVF HA^TNir, TlIAMFTFi? 6"

UFI I HASTNH TYPF SCH 40 PVC DIAMFTrp 2"

COUPLING TYPE NONE

<tPPFFW TYPF TITAMFTFO 2"

î (IT ^T7F 0.010" <;PPFFM 1 FNP,TH 10*

TOP TAP TVPF

FKin PAP /PI iin TYPF 0.5' THREADED

PFNTRAI T7FR TYPF NONE 4

PFMTPAI T7FP 1 nPATmMf^-) NA

FTI TFP PAPkT TYPF

on /AH(^[^^Tj^TIDN £.\J/ *T\J

_ 50 FT
* SEALCS)

SURFACE
^ 55.8FT

ANNIIIAP 8ENTONITE SLURRY (115 GAL)
FT

BENTDNITE
US. 3 FT

Ktr\tticBAPKFT1 ) NUNL

WELL DEVELOPMENT

DATF

68.5 FT nE-THrtn

PpMMFMTC

69 FT » NO SUBSURFACE GEOLOGIC INFORMATION

69 FT AVAILABLE
•

— 69 FT 4

NOT TD SCALE:
x DEPTHS ABDVE/BELDW GROUND SURFACE
MW-51.DWG

I
I
I
I
I

I
I
I
I
I
I
I

1
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MDNITDRING WELL RECORD DRAWING & CONSTRUCTION LDG

1
1
1
1
1
1

PROJECT NQ, 107493.06.02
SMKREKOS

PROJECT MAMF RMC-TROUTDALE
WELL NO. MW52-045 FIELD
ELEV, NGVD (top of well casing) _26_A3_ SURFACE ELEV, Nnvn 23.8

WATER LEVEL ELEV/DATE, NGVD_______________.START DATE 10/30/97
DRILLING CONTRACTOR GEOTECH____________ FINISH DATF-1 0/30/97

DRILLING METHOD 6" HSA/LOCATION: RIVER BOUNDARY. ADJACENT TO
MW08

TOP CAP
PROTECTIVE SURFACE X „ WELL CONSTRUCTION MATERIALS

N

GROUND SURFACE ^.
SURFACF SFAI " "x^

"XJ

ANNULAR SEAL —

WELL CASING

BENTONITE SEAL ——

FILTER PACK ———

WELL SCREEN

SUMP- —————— ——————

END CAP/PLUG —— — -

BACKFILL —————
Tn ————— i

\t>

ff

*

/ /

/ / /'~y//// //////// // /////////' / /
//\j\\\\\L..• •, .

9 •

. .

' '

• .

.
•

• "
•
'

—— —— - ———

v̂x

—— 9 ————

_

0

A

=-• —

\\
\ \

-^ — -

/ /

//
//

//
/ /
///

//
/ /

/ /

//
///

//
//
//\. \
\\
\\
• .

.
• '

•4 .

. '

•

• f

^-
^

. '
.

. .
• _ '

\\

FT BDREHDLF nTA<r<O 6 IMPUF.-S TR 45.2 FT RHS

>^. , . , . , . , . . . . , . TMPHF^ TH FT BGS

— ~y
—/ : TNHHFS TP FT BGS
^^ ' * fi tnfTA^*r*•* PprjTFPT(VF r-AVjNir; TYPF oURFACE

PRnTFHTTVF CA.-sTNn DTAMFTFR 6"

WFI i CASING TYPF SCH 40 PVC nTAMFTFP 2"

COUPLING TYPE NONE

^PPFFM TYPF T1TAMFTFP 2"

^1 RT 9T7F 0.010" ^PRFFN I FMHTW 10'

TRP PAP TYPF

FMFI PAP/PI nn TYPF 0.5' THREADED

PFNTfJAI T7FI? TYPF NONE

MACENTRAL. IZE!R LDP ATIuNC > / INM

FII TFP PAPI^ TYPF

on //tnQRADATItlN ^u/ ^"u

FT
SEAL(S>
^1 IPFAPF

^ 30.5FT
AMWI II AP

RFNTHNTTF

RAPKTFTI 1

WELL DEVELOPMENT

T1ATF

————— : — r~T~ MFTHdl)F r ,
COMMENTS

FT * Nin ^URf?HF?FArF RFOI ORIC INFORMATION

45.2 FT AVAILABLE

- 45.2 FT

NDT TO SCALE

* DEPTHS ABOVE/BELOW GROUND SURFACE

MW-52.DWG



MONITORING WELL RECORD DRAWING & CONSTRUCTION LOG

PROJECT Nin. 107493.06.02
SMKREKOS

PROJECT KIAMF RMC-TROUTDALE
WELL NO. MW53-Q34 FIELD
ELEV, NGVD (top of well casing) _23.8Q_ SURFACE ELEV, Ninvn 20.6

WATER LEVEL ELEV/DATE, NGVD______________ START DATE 10/31/97
DRILLING CONTRACTOR GEOTECH_____________ FINISH DATF 10/31/97

DRILLING METHOD 6" HSA/LOCATION: RIVER BOUNDARY. EAST LAKE

TOP CAP
PROTECTIVE SURFACE
CASING \

GRDUND_SURFACE ^^

SURFACE SEAL \y
\

ANNULAR SEAL —

WELL CASING

BENTDNITE SEAL ——

FILTER PACK ———

WELL SCREEN

SUMP— ——— - ————— -

END CAP/PLUG - —— -

BACKFILL —————
Tfi ———————————— 1

\
N,
^

~

^
*/,//
//
//
v<//
//
//y<////\j\
\\
\ N^

.
• _ •

• .

__ 3 .

• .

•

. .

. *
.

*

~—^—^~~

—— —— _

\x
\^x,

^_

*•-

— »
=-• —

-\\\ \

f-
-^ —

s s

//
//
//
//
//

//
/ /
//
//

//
//
//\^\
\\
\ \^

* , *.
• , *

z

. _ .
• .

* • •

* .
*

»

^*
^

*

\vx
\\

WELL CDNSTRUCTIDN MATERIALS

FT BDREHOLF T)TA<S) 6 INCHES TO 34.5 FT BGS

^5 .̂ _____ TNCHFS TD FT BGS
— -/
~j/ INPHF-s TO FT BGS

pi ———— —— ppnTFrTT\/F rA^Twr, TYPF ABOVE GROUND

pRmrFr.TTVF CASTNir, IUAMFTFJ? 6"
WFI I TAKING TYPF SCH 40 PVC mAM(rTrp 2"

COUPLING TYPE NONE

-?rPF(TW TYPF PVC HFAMFTFP 2"

<?! nr ^T7F 0.010" ^rpFFN i FWHTH 10'

TOP PAP TYPF

Fwp TAP/PI tin TYPF 0.5' THREADED

TFNTRAl T7FR TYPF NONE A

rFN|Tt?AI T7FP I HP ATTnMC<J-> NA ™

FTI TFP PAHkT TYPF SILiCA SAND

HDAnATinK. 20/40

_ 17 FT
"" SLALCS)

SURFACE
— 20.5FT

AWWII IAP BENTONITE SLURRY
FT

23 9 FT BENTDNITE ——————————————————————————————————£~t-t*j r i
RAHk-FTI 1

WELL DEVELOPMENT

HATF

33-9 FT MFTHm

r-OMMENTS

^T * NO SUBSURFACE GEOLOGIC INFORMATION

34.5 FT AVAILABLE

34.5 FT A

NOT TD SCALE

* DEPTHS ABOVE/BELOW GROUND SURFACE

MW-53.DWG

I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I



PROJECT NUMBER BORING NUMBER
SHEET

SOIL BORING LOG

LOCATION «.T VWJ4U

ELEVATION DRILLING CONTRACTOR £reP.'TeA f K«»\Vv V-,CW)
DRILLING METHOD AND EQUIPMENT
WATER LEVELS ' FINISH jo|2q{ci'?- LOGGER

(8.30) REV 11/89 FORM D1536



••••• PROJECT NUMBER

£••"«'* /;//** — - —————————————— i —————— i ——— ————— , _

i
BORING NUMBER
PZfJ—oSl /p3;J~? — t>/f SHEET ^. OF 2- •

J— ' SOIL BORING LOG £

PROJECT T^POC- Troo-MoJ-ft- LOCATION £>C> * <xl «f 4> MW4£<»

ELEVATON DRILLING CONTRACTOR £^-1
DRILLING METHOD AND EQUIPMENT (-r^aroW On,V.
WATFR 1 PVELS

5p

gg

a. fl-
aw

36

-

-

-

-

_

_

-

SAMPLE

_j

a:
LU

2

Xx
X
v7

V

UJ0:0.
UJ>

II
o:
UJ

O
Op

I

-««X ^K^A \Ajof)

STARTOJ7<j]<l> FINISH IOJ2. îq^- I nrtrtFH O<_U /So^t^s.

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

"pSKSHlr*
»>A.*sJT5 (S\*-> } ^^OA,»-- l»-f&-lM */ o->4."T"

lfco»f c * TTl^C »tt f!^^tatj>^^ CyiN4 \̂|oe5\ ,
^ r̂eo^c^Oel ** S«ibafr«.w\CK. */^-\HX» £<£* ^^XfOJ.

^^**ti ££j>J^ J^An\t *.* AV»at^

——

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

-

-

—

-

1

-

-

'

-

_

1

1

1

1

1

1

»l

1

1

1

1

1

1

1

*l
tm

(8,30) REV n,J89 FORM O158S I
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MONITORING WELL RECORD DRAWING "&" CONSTRUCTION. LOG

PROJECT NAME
WELL ND. f^"

PROJECT NO. .P4.0X
FIELD

ELEV, NGVD Ctop of well

WATER LEVEL ELEV/DATE, NGVD
DRILLING CONTRACTOR

DRILLING METHOD

ELEV, NGVD

START DATE

FINISH DATE

TOP CAP
PROTECTIVE SURFACE
CASING \

GROUND SURFACE ^

<jiiRFArr ^FAI *x|

ANNULAR SEAL —

WELL CASING

BENTDNITE SEAL ——

CENTRALIZES ,̂
^ -̂~

FILTER PACK — ——

-

CENTRALIZES -^^^

SUMP ————

END CAP/PLUG — — —

f

BACKFILL —————
TT> ———————— i

; \

\

**~

^i

'/,
//

'//,y.//,
Y'
//,//
'/\//,-//,/ /\ \\\\ \_.•̂ - ^

* »
—— O -

- .

" .
-
*

-
*

^_^>
' .

— — • — .

\ \

V-

*

— a

=— « —

\ N

r

*
-

</,//.
'//.
//,
//
//,
//,
//,
//,
//
//,

'/,

\ \
\\
\^\

•
.

\-yj — '. ~ .» *
" . •

.
j<~

VL^

J

\\

WELL CQNSTRUCTIDN MATERIALS
•^ ^ FT » ——————————————————————— : ——————— - ————

* FT BOREHOLE DIACS) INCHES TO FT BH?:

"^s- ^^ rUWSH /AOUMT TMpi-ip^ -rn p-T nr<~

•^7 t—~r f

•* PPHTFrrrvt-- rA^TMr; FYPI- llA/ PV^ Pv«.^.o

WELL CASING TYPE T1TAMFTFP

COUPLING TYPE: r"^J^^"TVifftfcd/'~-
frt4*t)tx£

^rPFFM TYPF fr\Jr}JSlp T1TAMFTFP

' fy.tf
<sl m <?T7F <?rPFFN 1 FNfrTW > VD

FSJD TAP/PI nr; TYPF

rFMTPAl T7-FP TYPF

rFWTPAl T7FP 1 n<~ATTnN<"0

FT1 TFP PACK" TYPf- S\Uca. S^v^L p;pAr|ATTnM

FIT TFP PArv \/ni IIMF rre f̂cdeeiL S«u-tA
FT

• SEALCS>

^!jpfrAf-F \/nr HMF

ANNIII AP vni IIMF
FT

. . T5FWTRMTTF VHI IIMF

RArkrrrr i vni IIMF

WELL DEVELOPMENT

HATF

1 .̂0 FT n

rnMMFWT^

1̂ .3 FT

^ FT •

1*1.3 FT

NOT TD SCALE

* DEPTHS ABOVE/BELOV GROUND SURFACE

WEUJNST.DWG



MONITORING WELL RECORD DRAWING & CONSTRUCTION LOG

NAMF ft^C TW-te*gX*--________ PROJECT Ktn {&-!4^% . P4.gH
jSVO_____________WELL NO.. P€~\.7 Qee^7 FIELD OBSERVERS

ELEV, NGVD Ctop of well casing) _______ SURFACE ELEV, NGVD

VATER LEVEL ELEV/DATE, NGVD_______________ START DATE
DRILLING CONTRACTOR

DRILLING METHOD

— T<f r)*\ FINISH DATE 1
f*

I
I
I
I

TOP CAP
PROTECTIVE SURFAC
W/^OX1HL3

Q5DUND SURFACE -^

SURFACE SEAL ^
\

ANNULAR SEAL-

VELL CASING

BENTONITE SEAL ——

CENTRALIZER ~^̂

FILTER PACK ———

WELL SCREEN

,

CENTRALIZER ̂ _^^

SUMP ————

END CAP/PLUG — — —

f

BACKFILL —————
Tn ——————— r

=: ^
\

«—
P^

S~

Vy/
%y.y
'/'y.y,'/y.y.y.

N. \

Vs
X >

- .
.

iv* jy
." .

— b -
.

" •
«

* *-

'.
~ —

-

\ \

X

•••

— e

—— *.._

— O

\ N

V

f

-* —
••i

//'/,%'/,//'/,%'/,//'/,y.y/\ \.\\\_\_* ,
•+-, —*. ., ** .f *«,,-
<JS

-

^ ,

,

\s

WELL CDNSTRUCTIDN MATERIALS "

+ FT BOREHOLE DIA<S> . , . TNPHFS TO . F~T BG5 V

^^^^ •̂̂ "̂  ** TK!r-t_IC"C' TTI < —— i- t-v'- ̂ - ^B

^7 TMrwrs rn FT BGS
""T* ^"^ ll A ^ &\ f f P * HPWO i l~ f~ 1 1 Vf- CA^TTNCt TYPE^ iLi\ £. * ' — " ' * <t.̂ »O ^H

PRnTFP.TTVF HA^TNn T1TAMFTFS *

WELL CASING TYPE ... . ... ...TITAMFTFf? —

COUPLING TYPE ! wS K TlW^/K •
ff»«>> ̂ _f, > is '' /^ r> ™

i! rrr <:T7F <rrpFrw i Fwrrrw ^ " 2S •

FND CAP/PLUG TYPF

CFNTRAI T7FR TYPF ' ^vl

rFWTRAt T7FP I nrATTHMir̂ -i

Fit TFP PArkT TYPF ^« U CA- S^^ GpADATTnN «

FTI TFP PArk- vni ? IMF IteMtXtjl SeSet*. •
* Vi^

:< SEALCS>
SIIPFATF.. _.... vnniMr •

^ FT •
ANN! tt AS VRfllMp-

————— OL
£ BFNTHNTTF VHf HMF •

•""•^ *'r - •
BArk-FTI ) VHf HMF

WELL DEVELOPMENT - |

HATF

'^ ̂  METwnn |

1
3^-9 FT "

-^ 1
3^.7 FT A

NOT TD SCALE

* DEPTHS A.BOVE/BELOV GROUND SURFACE

VCUJNST.DW: I
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SOIL BORING LOG
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PROJECT NUMBER BORING NUMBER
SHEET 3-

SOIL BORING LOG

I
I
I
I
I
I
I
I
I

PROJECT

ELEVATION ________________

DRILLING METHOD AND EQUIPMENT

WATER LEVELS _____________

LOCATION

DRILLING CONTRACTOR &to"TlJ-> fjU.-ft^ \AcL_t)

NJVJ45"

START >OJ3c>/3^- F|N,SH LOGGER

§1
Etc

><*4§P~

>-

—

SAMPLE

IN
TE

RV
AL

x
V
X
X
x
X

.— - — -

UJrro.
UJ>
03 (-

II RE
CO

VE
RY

(F
T)

.

-

STANDARD
PENETRATION

TEST
RESULTS

6"-6"-6"
(N)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY

5,14- (frvu) ^5^4 . T\p l.t-FV.

S&&&L-

—

COMMENTS

DEPTH OF CASING, DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

\

\

I
I
I
I
I
I

m.
S8.30) BEV 11/89 FORM D1536
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MONITORING WELL RECORD DRAWING 8< CONSTRUCTION LDG"

PROJECT NAME _
WELL NO. P2l£

PROJECT ND. fff'Hl^.
FIELD OBSERVERS

ELEV, NGVD (top of well casing)

WATER LEVEL ELEV/DATE,
DRILLING CONTRACTOR
DRILLING METHOD

SURFACE ELEV, NGVD______
______ START DATE lg*/3(/17

______ FINISH DATE 1

TOP CAP
PROTECTIVE SURFACE
CASING - '

GROUND SURFAi~F ^^

^IIPFAPF TFAI ^f
X

ANNULAR SEAL —

WELL CASING

BENTONITE SEAL ——

CENTRALIZER ̂ ^^

FILTER PACK ———

WELL SCREEN ....

~

CENTRALIZER ̂ ^^

SUMP ————

END CAP/PLUG — — -

f

BACKFILL —————
Tr» ————— c

- N

i >

^

r:

'/,y.y/,'/.//
'/'
//,//,//
//,/A'A
\̂_\._. _ -.
^- -y

. »

————— « '

*

• „
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.

*

!̂ _y

.

— —— . —
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\^

\ "x

V-

==a—

—— 9

=• — • ——

\x>^ X

r
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-

'/,//.
'ft
///
//
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///
//,
//S//
//,
'/,
^s^
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"\\
•
.

i • y
j —
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^^P Tabl̂ P ~^P
Well Construction Summary for Offsite Wells Located Within 1-Mile Radius of RMC Facility

Reynolds Metals Company - Troutdale, Oregon

Well
Inventory

No.
Well Location (by
1/4-1/4 Section) Original Well Owner

Date
Completed

Original
Well Use (a)

Total Well
Depth (b)

Well Yield
(gpm) (c)

Static Water Level
from Original Well

Report (ft bgs)

Screened or
Perforated

Interval (ft bgs) Water-Bearing Material and Comments

T1N R3E
Section 14

1

2

14oo

I4ccad

Sundial Marine Tug
& Barge

Gresham Sand & Gravel
(formerly Harris Quade)

Dec. 1979

Nov. 1967

D

D

233

127

60

60

25

30

228 - 233

120 - 130

Sand and gravel at 222' bgs.

Sand, fine with gravel - med. and coarse; sand fine, gray,
and black.

Section 22
3

4

22adcc

22?

Fairview Farms Inc.
Well # 6
A. H. Harding

1950

Apr. 1963

Section 23
5

6

7

8

9

10

23abcd

23aoaa

23bcc

23do

23?

23?

Bonneville Power
Admin, (BPA) Well # 1
BPA
Well #2

Fairview Farms Inc.
Well # 4
Port of Portland
Troutdale Airport loo.
Michael A. Lacey

Barry Stevens

1946

Jan. 1947

1943

June 1961

Dec. 1976

D, I, Mn

D

200

98 - Backfilled
from 103bgs,

1,200

18

17

30

119-200

93-98

Fine gray clay; well formerly used for irrigation
of 170 acres. Owned by RMC.
Gray sand. Well loo. = 150' No. and SO1 E.
of the SW corner of tax lot no. 14.

In.

In

D, I, Mn

M

D

183

287

281

750

121

142

500

700

800

18

10.3

36

11

20.

18

NA

171 - 183

199-206

265 - 283

237 - 250

435 - 738

None, Cased
to 113 bgs

Sand and gravel from 175 - 183'.
Chem. analysis avail. Currently not In use.
Sand and gravel from all 3 perforated zones.
Not used for potable at substation. Hand washing
etc.; drinking water is bottled.
Sand and gravel.
Owned by RMC. Formerly used for irrigation.
Sand and gravel aquifer.
Well currently not in use.
Gray loose sand.
Gray sand and gravel.

VOID, Well location incorrect on well log. County assessors office shows well in Township T1 §, not T1 N.

Section 24
11 24? James Graham Mar. 1964 D 1 170 15-20 25 None, Cased Sand and gravel.

|to170bgs
Section 25

12

13

14

25cbo

25?

25?

City of Troutdale
Well #4 (Shop Well)
Darrel J. Muysklns

Roy Holmberg

Aug. 1980

Feb. 1967

Apr. 1974

M

D

T

571

115

110

590

20

20

118

15

38

493 - 563

None, Cased
to 115 bgs

105-110
I

Sand, silt and gravel
Aquifer = SGA.
High iron water at 1 00' bgs - cased off.
Coarse sand and gravel.
Sandstone. Test well for restaurant.

PDX18235.XLS\Table D-1 Page 1 of 3



Table D-1
Well Construction Summary for Offsite Wells Located Within 1-Mile Radius of RMC Facility

Reynolds Metals Company - Troutdale, Oregon

Well
Inventory

No.
Well Location (by
1/4-1/4 Section) Original Well Owner

Date
Completed

Original
Well Use (a)

Total Well
Depth (b)

Well Yield
(gpm) (c)

Static Water Level
from Original Well

Report (ft bgs)

Screened or
Perforated

Interval (ft bgs) Water-Bearing Material and Comments

Section 26
15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

26ccd

26ad

26db

26?

26ca

26oc

26?

26?

26?

26?

26?

26?

26db

26db

26?

26?

Board of County
Commissioners

M.A. Cerruti

Wayne Lawrey

W. McQinnis

James Dreiling

Multnornah County
Farm

Standard Oil Co.

A.E. Sanderson

U.S. Klinger

LW. Arndt

Mrs. Weir Owens

Reynolds Troutdale
Federal C.U.
Glen Elswork Oakes

James G. Simon!

West Coast Alloys

West Coast Alloys

Mar. 1940

Jun. 1967

Apr. 1967

Nov. 1956

Mar. 1976

NA

Jun. 1971

Jan. 1971

Oct. 1970

Mar. 1967

Nov. 1956

5/1/60

Jul. 1955

1945

Jun. 1974

Apr. 1961

D.I

D

228 500

110 -Backfilled
from 115bgs

D 54

D

D

D, I

D

D

D

D

D

D

I

I

In

In

41

52

228 - Backfilled
from 257 bgs

52

109 -Backfilled
from 1 1 1 bgs

250

60

52

36

94

50

23

80

35

35

45

12

500

36

40

40

15

15

40

20

45

100

30

67

25

20

NA

24

65

3

70

40

3

NA

3

77

10

8

20

None, Cased
to 228 bgs
None, Cased
to 110 bgs
None, Cased
to 54 bgs

NA

None, Cased
to 52 bgs

NA

31 -47

99-110

210-250

51 -60

NA

None - Cased
to 36 bgs
None • Cased
to 94 bgs
None - Cased
to 50

NA

50-80

Clay and gravel.

Fine gravel.

Water bearing from 50 - 54' bgs. - loose
gravel.
Boulders and gravel.

Gravel, large.

Cemented gravel - Troutdale Fm. from
195 -228' bgs.
Sandy gravel, coarse brown.

Cemented gravel, some loose water-
producing gravel, gray clay binder.
Blue fine sand, cemented gravel.

High silica water at 47' bgs in gravel and sand
zone - cased off. Water in cemented gravel.
Boulders, sand, and gravel.

Gravel.

Gravel at 90 - 94" bgs. However, location
uncertain.
GW permit No. GR2773.

vledium gravel.

Sand stoned gravel.

PDX18235JSLSVrabte D-1sey^yw Page1



w TableV w
Well Construction Summary for Offsite Wells Located Within 1-Mile Radius of RMC Facility

Reynolds Metals Company - Troutdale, Oregon

Well
Inventory

No.
Well Location (by
1/4-1/4 Section) Original Well Owner

Date
Completed

Original
Well Use (a)

Total Well
Depth (b)

Well Yield
(gpm) (c)

Static Water Level
from Original Well

Report (ft bgs)

Screened or
Perforated

Interval (ft bgs) Water-Bearing Material and Comments

Section 27
31

32

33

34

35

36

37

38

27cbbb

27cabb

27adb

27ad

27addo

27do

27bd

27daco

City of Fairview
Well #3,
City of Fairview
New well # 6

Fairview Farms Inc.
Well #5

Fairview Farms Inc.
Well #2
Fairview Farms Inc.
Well # 1
Gordon Cousey

Townsend

Wood Village
Wall #3

Aug. 1956

Jul. 1992

1940

1939

1954

May 1971

1939

1980

M

M

D, I, Mn

D, I, Mn

D, I.Mn

D

I, Dairy

M

1,060

31 4 -Backfilled
from 322 bgs

275

408

182

72

60

300

400

500

400

200

100

20

150

700-800

60

102

35-

30

NA

10

25

78

275 - 340

201 -216

236 - 256

265 - 301

53-61

65-75

195-220

240 - 263

66-83

139-150

None
(cased to 67)

Unknown

200-230
245-255

SGA aquifer - cemented gravel.
Reperforated in 1958.
Well at 199 St. - TSA Aquifer. Gravel - gray
brn. tan w/sand mica layers of loosely
cemented sand and gravel. Large cobbles and
cemented gravel.
Irrigation of 110 acres.

Irrigation of 2 acres.

Gravel at 137- 150' bgs.
Irrigation of 10 acres.
Sand and gravel, occasional boulders - TGA aquifer.

Sandy loam, sand rock, gravel

Sand and gravel.
Sand and gravel.

Notes:
1 . Well log information compiled from original Water Well Report forms collected from Oregon Water Resources Department, Salem, Oregon, and from a literature review from McCarthy and Anderson, 1 990,
2. Refer to Figure 3-21 for approximate well locations and to Appendix Din Volume 3 for well logs.
(a) Original Well Use:

DC Domestic M = Municipal P = Production Wells
I = Irrigation Mn = Manufacturing T = Test

b) ft bgs = feet below ground surface,
c) Well yield reported in gallons per minute.

Yield value from pumping (air test, boiler, test, etc.) test rate performed after well completion.
Abbreviations:

bgs = balow ground surface. , i
gpm = gallons per minute. '
NA = Information not available.

SGA = Sand and Gravel Aquifer.
ISA = Troutdale Sandstone Aquifer.
TGA = Troutdals Gravel Aquifer,
•Static Water level f o r February 2 , 1995. • • ' • • ' !

PDX1823S.XLS\Table D-1 Page 3 of 3



'OTICE TO WATER WELL CONTRACTOR
The-original and first copy

are to be filed with

WATER RESOURCES ——— ——«—•
SAIJEM, OREGON 97310

.TER WELL. REPOR1

gtfATE OF
SAIJEM. OREGON 873W r •>.-,-o -, *no-, (Heasetype or print)

withto 3O days from the date I>i«-ii\«, *tOQy~ •.. . — • - i- - >-'
of well completion,,.,. (Do aot write above this line)

WA.Hn RESOURCES Dgpt

I State Well No.iULT
{0 1 25 1 / State Permit No.

1

(1) OWNER: --Mr.:, C3FC0N
Name Sundial Marine Tug & Barge
Address Ht. 2 Box 19A - . . . - . . . ..

Irotdale, Orsron 97060
(2) TYPE OF WORK (check):
New Well2£¥ Deepening Q Heconditiontag D Abandon D
If abandonment, describe material and procedure in Item 12.

(3) TYPE OF WELL: (4) PROPOSED USE (check):
Hotary JS D riv en D Domestic nXihdustrial n Municipal n
Cable O Jetted D

«n Bored D Irrigation Q Test Well Q Other D—————————————————— 1 ————————————— : ————————————— --__-

CASING INSTALLED: Threaded D Welded EEC
O " THara frrni O -ff <-, -iiif « n.~» • **_X»

*
,.*T>t»m. from .„..,„......,,.,-«., to, ...... —— ... ft. Gnge _________

rittK ———————————————————————————————
^If PERFORATIONS: Perforated* D Yes XTKo,
Type of perforator used
Size of perforations in. by in.

(7) S
Manufa
Type _
Diam. .
Diam. .

CREENS: ^-di screen installedf XQf Yes Q No

erha.1 n1 flosj -w^.j -w™ .- . .
..,_&__ Slot size __ 15- Set from ___22.JL» ft. to _233̂ ...- ft.
............... Slot siTft ..... . .. ... . S-t from .......... . ,.....,..., ft. to „.. ,...............,,, ft.

f8) WELL TESTS* Drawdown is amount water level is{0} VIM^LILI A__OJ.£>. lowered below static level

Was a pump test made? Q Yes ̂ ErNo If yes, by whomf

+

tt

60 gal./m!n. with Q ft. drawdown after hrs.

- a tr

BaQer test 60 *_l./min. with O ft. drawdown after 1 hrs.
Artesian, flow f.p.m.

. -l^pprature of water Depth artesian flow encountered ————— ft

<») C
Veil st

^H «
mel
He!

•4
\ ^

JONSTRUOHON:
._I_W,»-H.T ,«.H cement

er of well hor* h^lnw -Ml ..., ... . -....'in.
r of sacks of cement used in well seal ———— S~ ̂  —————— sack*
as cement grout placed? _. • „ .BS2B5?"-

; -!! : •• • -

drive shoe used? jJJ Yes D **o Elug« _. __ . Size: location „_ __ ft.
f strata contain unusable water?* Q Yes S3 Nj>

t water? * depth, of strata

[ of sealing strata off .. " " . . ' . """ • ; ; . '

SI gravel packed? D Yes Sf No Size of gravel: „. "
placed from , ___ , ____ ft. to ________ ft._

(10) LOCATION OF WELL:
County Multnoliah Driller's well number

^T. . . 54 ^^ 54 Section 5^" T. 3JJ R. 3^ W.M. . .

Bearing and distance from section or subdivision corner

•«-

(11) WATER LEVEL: Completed well.
Depth at which water was first found si 0 f i-

Statlc level 25 ft. below land surface. Datel2-19-79 ,

Artesian pressure Ibs, per square inch. Date *'

(12) WELL LOG: Diameter of well below casing ™__L__,: _ Jr

Depth drilled 235 ft. Depth of completed well 232 **•

Formation: Describe color, texture, grain "size and structure of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each chance in
position of Static Water Level and indicate principal water-bearing strata. '

MATERIAL

mucky Band
imicky sand & clay
sand, water
sand, Hood, water
sand
sand, water
sand & wa-ter some silt
sand & gravel water

-.,

RVF* ft. e* B
iVl-, tf E I

. . . . . . . _ Dt.'L>S4
- • - WATEft RFSOHF

From

0
16
30
t^5

100
135
IbO
222

i r v*
W C.

137S
rp«

To
16
30
55

100135
1B6
222
232

i-X
ll

»irp-r...

swt.

O C 1

Work started 12-14 19 79 Completed IE-19 1-79
Date well drilling machine moved off of well 12-19- la 79

DriUbur Machine Oflerater'-^eriificattpix:
This well was constructed under my

Materials used and information reported
best knowl«j£e.aridAellet»

~ "* C '̂ ^Di^_rflnf maclilnc* Opera for} ~
Drilling Machine Operator's License No.

direct supervisfonT
above are true to my

Date ..1.2-20.., 19̂ . .
&0. ' ' "-

Witter Well Contractor's CertllicsHon:
This well was drilled under niy jurisdiction and this repofi It

true to ike best of my knowledge and belief.
WHTriR Hansen Drilling Go. ,' Inc.

(Pcr*on, Jlna or corporation) ' (3VP* or pr
Addr^s e5^11 NE -^th Ave- "Vancouver, ¥A, /7 . ~. . . _

Contractor's Lie»nse No. __^3L_ Date _

Int)
t

^^ M
•utor} ^

<B8E ADBmONAX. SHEETS » NECESSAKY) " "'' _ _ __ JKBS^tfi ^_' IP-- •• - ~"' — , £=~ -^ ••^rv.;*'V^^FJv^-_--?ra--gi ..^__a________i

i
i
i
i
i
i
I

*l
i
i
I
i
i
i
i
I
i



I
fltmcac TO WATER WEU. CONTRACTOR

/ The original and first copy
"*> • of this report are to be
_ .». filed with the

STATE ENGINEER. SALEM, OREGO:
.7 within 30 days from the data _

of well completion.

4j REPORT? P ̂  g
OH^G^ _*• *

'print):,,-.ti iO iJOO
State WeH No.

ite Permit No,

i
i

(2) TYPE OF WORK (check):
New Well \Sf Deepening O .Beeyndjitioning^O" Abandon D
If abandonment, describe material and procedure In Item 18._________

V(3).).TYPE OP WELL:

Cable* " JettiT D-
Q Borad O

: /

' D

4) PROPOSED' USE (check):
«B>dustriaI p Municipal Q

d.Qther ...TJT

i
i

* ' Jl

;<iJ#*S
_ fc

BSfSTALLED:
•iHamTttoih"

Threaded D

Diam. fro.m

Welded |q«
ffiL—I- ffchrd^fe^i_"ft Gags-jjj^fe

-4t.,to.̂

PrERFOBATIONS:
Type of perforator used

Perfbrat|d/p YesJ^No. "

Size of perforations • In. by in.
. perforations from
. perforations from

5tt tfr-

I
i
i
i
i
i
i'
i

(8) WATER LEVEL: Completed welL
^JBll^level fl g_______ft below landf surface! Date^/jg \f J£

Aî esii pressure per St5uiire lncil

(9) WELL TESTS:*
Was a pump test made? D'Yes D No H yea, by whoml

Drawdown is amount watef level i*
lowered below-static level . . .

gal./mln."wlth ft drawdown, after hrs.

Bailer test

Artesian flow
^-

fal./mln. with U ft. drawdown after

_____g.p.m. Date
hrs.

Temperature of water^/"^ Was a chemical analysis madeT Q Yes n Ko

,(10) CONSTRUCTION:
Well seal—Material used :
Depth of seal —,.f.fy.————,———————.,.._, _, ti..,̂ ...;<T

Diameter of^well bpi;« to bottom of seal ——f.s3L....,— in.
Were any la"0£? strata cemented oft? O Yes P No Depth —
Was a drive shoe usedl JJJTes n No _
Did any strata contain miusable waterT D Yes IB-Mo————=•———.——.—..•».. .hi". .... j.^ .^-aSLas."1 • •—
Type of water? _ depth of strata'

•^faii'H^lJIL'.gl -ii.Jf

Method of sealing strata.p

^ Gn
Wa» well gravel>tssai.
Gravel jjMce'd^froin

Yes . Size Of gravel; ,..,. ,, ,,, u.^,, ^,..,.,
—'n «- -'? .i" j;j£.-^m-^Jj.v.'-r "T"

. ft. to _ «.*'.

LOCATION OF ,-. 'Li'' "" - "
j Driller's well number jj?£ 7'*^

J* ' '/. Section / ll T. / ft B.

Bearing "in d distance from section <A- aubdiviston cornerwIon or B

(12) WELL LOG: « Dtamet«r of .weU below casing. Jafe_
Depth drffled>/f>g'v7' ft ^epth"of completed we)l '/ J J
Eormaffoa: "Describe color, texture, grain'fize am}-structure 6^materials;
and show th^clpiess and nature' of each stratum and aquifer penetrated;
with at least one entry for each change of formation. Report each, jfaanjje''.'
hi position of Static .Water Level as drilUjpjg proceed Note drllltnj ratjjgg^

MATERIAL

ft fe,

Work startedWd

n
•Tt>-

GL

V> 67 Completed /^J ff^,

.Date well drilllnr'machine iS off of' well f(/fl/ /tf

Dri5ln î̂ ach"ltoe^era1 î»»'fcerilficatlon:'" x' "" *'" '"*" *?*
' • This well was eoi&trucfed "under'tny direct supervision, Mate-
rialg used and information, .rtoprted above are true .to my hest
knowledge and belief,"

[Signed]*^t (Drillins: Macnine QDerator)

Drilltog Machine Operatoris Uce.ns? No. ,.»2J?v2.

Water Well Contractor's Certification:
This well was drilled under iny jurisdiction and" th&'re'port~"!s

true to fhe best^f my knowledge and belief.
"NAME J~"

fSienedl _ ______L f. Ji.-)fssrl—— -STj-jj'itmr Well Conti

ContractorVLicenSe-lW s5-*__ Date ,
£.• (JJSE ADDrrroNAL SHEETS IT NECESSARY)



1
STATE ENGINEER

Salem, Oregon

OWNER: . J?airview Farm

LOCATION OF WELL: Owi

SB % H2 % See 22 r

MULT Well Record STATE WELL NO. ..iî 3-22H™_ mU - i O r G l Al^WWAM noTTOrpv MnTfcwttttrt, ,•

0 0 1 3^* ® 1 GR- 1589 APPLICATION NO. ._GS«JMe.._ ^§
\ / MAILING . W3 *Qgr~.^. .- __ ADDRESS: . %.*._?* Box 40_ £i

„, CITY AND ,__ _,_ ,
ler's No. fs. . , _..,„. „ STATE: Troiitdale, Ore

P._ 1 S-'.-SL.. J3 ,W.,WJi4. 1
Bearing and distance fronV 'section or subdivision
nnrnpr For location 3eQ sketch on roar) • —— -

Altitude at well „_

TYPR OF WjnTT,; BriHed
Depth drilled .____2QOJ____..

. V i
t

26t J ~I~"" "'"f > j 9.^
T»Rfr> r«mfni"t~;? l^^O y^s^T ^_2?a

. Depth cased ...... 2QO.T........— .. . Section ..........2

CASING RECORD:
18" from 0 to 140 ft.
12» from 119 to 200 ft.

FINISH: . . . .
Perforated from 119 to 200 ft.

gon .lj£/

~ i ii
I ¥*,•{/} •
\K&S 5 1
5 ^

1. L J, ± r ____ __ *« ^B

^ •

^ 1

t

•
''i

•I
AQUIFERS: ' - - - - - . . . . . . .

WATER LEVEL:
17*

PUMPING EQUIPMENT: T
Capacity ___iS.QQ. ..

WELL TESTS:
T)r#w<JoW" .^--r.,,12,, t

Drawdown .. _!&„_„

USE OF WATER JfcfflWJD
SOURCE OF INFORMATIO;
imTTM.ER or ntCKTER
ADDITIONAL DATA:

Log ~J/-~-. Water Level

ype pe9j*n,B3a turb^Ti^* ,.--,,.
G.P.M.

ft. after hours , -1EQQ.
ft, aftT hm^rg ^_ . . . _ . . , , _ . . . „ 1^00

^rdgation..&..Mannf..... Temp. _ ....... °P. .............. ,..,._ .
NT .J3S..Keesrd. _ ..._..._. ......._. .._ ........_.....:_ ...

Measurements _____ Chemical Analysis ______ Ac
REMARKS: Irrigation of 1?0 acres.

Log: Top soil & yellow clay 0 to 16 ft.
TeHow sand 16 to 27 ft.
Etae qiziekaand 27 to 49 ft.
Fine gray sand 49 to 82 ft.
Brown silt 82 to=94 ft.
Fine gray sand - gray clay binder 94 to 136 ft.

I- 9
to

r*p-R/r ™

G.PJC ^

_, 19. ^

tt

uif er Test _. -

i
i^__,Ctoarse sand - small gravel - gray clay binder 136 to 158 ft.

Coarse sand - small gramL_~ water bearing 158 to 183 ft.
Fine gray sand - gray clay st»t«pr!»e»« tmt binder 183 to 196 ft»
Gray silt 196 to 200 ft.



I
1
I
I
1

NOTICE TO WATER WELL CO!
The original and first .

of this report are to b«
REORT

I
i

i

1
i
I
I
1
1
I

W filed with the ^"-^ -«- *JUO-.)S*ATE OF
^^^ STATE ENGINEER* SALEM 10» OHHG^W ;•=••.— ,r— , . v ^ ,, ~ „ , ̂  ̂ jTPleaae typ'

(1) OWNER: ^

Address Rta>£ BKC S5.3G

(2) LOCATION OF WELL:
rjonntv JJIll tfl CSaPtl'i Driller'* well number

% %. Section 28 T-Uf H.3E W.M.
Hearing and 'distance from section or subdivision corner

150 ft* aorth and SO ft. «ast of th»
'•1—*B: * cnmftr of tftx lot rto^ 14^p n co««i ej. UBJ. 4.01, u»* *»

^3) TYPE OF WORK (check):
"IjijHkv Well d^ Deepening D Reconditioning D Abandon Q

^Abandonment, describe material .and. procedure in Item 11.

(4) PROPOSED USE (check): (5) TYPE OF WELL:
Domestic fl£ Industrial O Municipal Q Botary D Driven Q

Cable 33 Jetted d
Irrigation D Test Well D Other Q Dug Q Bored HI

(6) CASING INSTALLED: Threaded D Welded-fe
&. " Diam. from Q- ft to 96..I5S .... ft Gage -».280..-..

(7) PERFORATIONS: Perforated? a Yes . gjijo
Type of perforator used
Slza of perforations . . in. by in.

(8) SCREENS: " ""WeH'scFeeh Instajled gYes D No«if^cturer** Name ....COQJik >„.,.„..„..,„, ,a,
.....B«4..,toa«a „ Mo<irtNo 75 LP .............

Diam. 6 ——— Slot size _14-.~ Set from — .9.5 —— ft to — 98 ft.
Diam. ............... Kfnt rim .............. R»t fmm ............ «. tn . .. ff

(9) CONSTRUCTION: - - - - - -
WMI —uj^i^i.1 ,i»~. i» »,T Btntonite Kid drill cu
n,,ptt, ni; «™.t , , jgft. ,g4-, , ft. Wm a r.ofr^ ,,« îH4CS».

Diameter of well bore to bottom of seal _...— 10- ——— in.
Were any loose strata cemented off? D ?*& IJffXo Depth _„.. ______
Wag a driva shoe used? (J;y«s-n No _ — ' ' " .. ; ..
Waff Tmsll sfrav»l por-t<«1? f) Vo« ^ WW Ste* nf ffnrorf-

Cravel placed from . / . . , ' , . . ft. to ....... .,.........._ ft .
Did any strata contain unusable water? D Yes S-No

f

Typ« of water? • .^. Depth of strata.
Method of sealing strata off

A (10) WATER LEtELS:
^^Statlo level 250 ft below land surface Date 4— 9-63

Artesian pressure _ Ibs. per square inch Data

OREGON \ state TO6T1 No. ./5#/.,5.,,.."rf. -*7^,,i or print) \ /
' N^ BJ»tePermlt No. . , _

(U\ WELL TESTS* Drawdown is amount water level isV ' ^^ -.•j^j.w. lowered below static level
Was a pump test made? Q Yeg fJjNo If yes. by whom?
Yield: gaL/mln. wjSi ft. drawdown after hrs.

«
~

Bailer test J A gal./min. with S2 ft drawdown after g hrs.

Temperature of wafer Was a chemical analysis made? D Yes I3£No

/"I -»\ \HI Ij'T T T f\f*\*6f Wr i l j l t iJll irt pinm*»t<?»* nf weU brtow casing ., M ,.,,,-1 ,
Depth drilled 103 ft Depth of completed wen 98 ft
Formation: Describe 6y color, character, sir* of material and $truciure, and
show tMcknes* of aaiiifcn ami the kind and nature of th« material in each
stratum penetrated, witti at least on* mtry for each change of formation.

PQClcy clsy
8fmd
.tepowii cl̂ *y

_®p^r. aan<53r.-cl«,y». SOKS.. wood--
gray aand & water ......... .

. afeout three ••1?n>* of silt
pyay sand & water
a-M ?r
nnfrfl 4. water

FROM

o
1

-XT
-. 45

57
99i*1

TO

1
17

_ 40.
— -45-

67

99
QQl

105 -

Wnrk sfsrted 4_g_g*5 19 . Completed 4—9—63 U

Date well drilling machine moved off of well A_O,^ft5 18

(13) PUMP:
k*Msinvffl'"twrprts Nftm^ . , .

Water Well Contractor *a Certification:
. This well was drilled under n»y jurisdiction and this report is

true to the best of my knowledge and belief.

IFenon, Dim or corporation) (.Type or print)

Drilling Machine Operator's License No. .jjljg

IS^]^^^^ffe^f
Contractor'8 license No; .J8s»S .L>T5ate 4<Ŝ•rfi3__^ 19 . .



1
*m i ^

** /^M-rir~Trv\ **^
STATE ENGINHpi / /WIUL.} tfflWfl 1R*»f.orf? STATE WELL NO. _JfiZ3s23Sl™ —

Sale ,̂ Oregon WTU J160010 COUNTY . __J«9£2SSttHr_l_ ' 1
Vi T1 ̂  1 *? / APPLICATION NO. ________ ^H

OWNER- Bonnevill^ Power Ad^. ADDRESS: . __ . ._ .GfiL- 6l

LOCATION OF WELL: OK
—— I CETY AND

imp-r'a Nn * STATE*

_}K_% JE __ y< See. .23-.-. T. ;_l_..;s£ R. _3___5c., W.M. ' !
t

Bearing and distance from section or subdivision !
———— i ——— '

corner...... . . . . . . ...... .... ._ ...... .........._...... —— .. •t

Altitude at well ...... __

TYPE OF WELL: JDcnillf
Depth drilled ™___iaii __
CASING RECORD:

10 inch

FINISH:

i

Si! ——— I" """^" - - J

I
t .

~!~ 1

! M

..„ Depth cased _.__J.S3.! ____ Section _ 23 ____ -.. I

AQUU'ERS:

Gravel, sand, Troutdale Formation, from 1?5 to 183

WATER LEVEL:
10.3 feet below

PUMPING EQUIPMENT:
Capacity .

WELL TESTS:
Drawdown, _ -&?;

Drawdown _ _ _....._...

land surface on March ,15, 19%

Type ..... ,,.. .Turbine ,
.. GPJ£

-. ft after .. , .-20 .. hour? . ,.^ . ^ 1U2-
ft, after honrf!

USE OF WATER r,.,,.._,.i&ictastrial Tetrm. 63 "1?. . _ . . . — .
SOURCE OF INFORMATI
DRILLER or DIGGER

ow uses
ADDITIONAL DATA:

Log _.JL._ _ Water Level Measurements _____ Chemical Analysis _ ̂  __ _
REMARKS:

Pun^sed Ite gpa, drawdown 14-2 feet after 20 hours.

t

•I

1

1
. . BT.P.

^

,. ....,......_. G.P.M.
........... — GJP.M. ^

- June 7 ij»5k *1

. Aquifer Test ...... ____ .

1

I

I
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I

STATE ENGINEER
Salem, Oregon

i
ft
t:

i
* — •

I
I

I

Well Log

Bonnevllle Power Admin.

,State Well No. ,...lH/3.,-j2£KL_
County __._
Application T3o.

Owner's Ho.

. Strasser DriTL-ine Co. Date 1946

juounfrsr QUinrf/nTn £

Sand

Clay

' Sanri

Clay

Tr»rni -f-.rJ j^T e* "PVvrrpa't. i<">tl -

(V oT

Gravel and sand

_

Creet below land (urfaee)
Trom

0

10

. ?.*,
168

A

175

So

10

2*;
n

ft.

•>?<•
Tfi-^

«eet)

10

1f.

^

J

R.

-

.



STATE ENGINEEB
Salem, Oregon

State WeE No. _Jfi/3=22__L

Comity -MS]

Application No. ~.

Chemical Analysis
OWNER .,.B

AHAETST -IS®_

i.____. OWNER'S NO, __

Address __________

Date of Collection _..6./2/.SL......._....

i
t
1

Silica (SiO.)

lion. (Fe) Tbtal

Manganese (Mn)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HCO,)

Carbonate (CO,)

Sulfate (SO4)

CMoride (Cl)

Bluoride (F)

Nitrate (NO,)

Boron (B)

Dissolved Solids

Hardness as CaCO,

Specific Conductance (Mieromhos at 25°C)

pH . - " •'- -

Percent Sodium

Sodium Absorption Batio (S.A.R.)

CLASS

FOP.M.

^7.

^08

,00

56.

79.

7.2

0.

7.8

m 3

fy-t$h>

158.

726.

7.8

1

I•
I————————————————— _ 4i

•1
I
1

——— -i
iN»

- i
i•jpi

i
i

I

BUU Priotln* SOU



I
1

I
I
1

1

1
1
1
1

I

STATE ENGINEER / ' MULT

001316

STATE WELL NO. ZN/3-23®
COUNTY _ ___MTC"? tnomah.
APPLICATION NO. J55^9^5_

TYPE OF WELT.;...
Depth drilled __2gZ_£fc

L. Date Constructed ..l/.ly?...
. Depth cased _ -fc&7.._f±4... Section ___ 23-..

CASING RECORD:

10 inch std. pipe tram 0 to 200 feet
8 inch std. pipe from 150 to 28? feet

FINISH:

Perforations from 171 to 182 ft.j 199 to 206 ft.; 265 to 2$3 ft.

AQUIFERS:

WATER LEVEL:
36 feet below surface

PUMPING EQUIPMENT: Type J^^ASSt55L2_5t§ag_tarbinQ.
Capacity .____5.P..Q.__ GJP.M.

H.P.

WELL TESTS:
Drawdown _
Drawdown .._ 35

ft. after
ft. after

hours
hours .._5flQ_____

G.P.M.
GJP.M.

Temp.. °F..USE OF WATER ._.IndjJa.tcial-._™_.
SOURCE OF INFORMATION _»Esll̂ E0gis.traliorL.Statamant......._Cert...#-j(m-379d...._
DRILLER or DIGGER ...__JLorca.̂ fiC.camt.._....
ADDITIONAL DATA:

.n19_

Log _X___. Water Level Measurements ___..._ Chemical Analysis , . Aquifer Test
REMARKS:

6tit* Printing
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STATE ENGINEER Stat

Salem, Oregon Cou]

App
Well Log

DriHpr; , _ . (" , T)fit.P P^illf

CHAHACTKR OT MATEEIAi

Loam & clay

Sand

Gravel

Sand & gravsj.

Clay

Sand & gravel

Silt

Alternating layers of sand & cla-y

Sand & gravel

Clay, sand & gravel

Gravel

-

«**> f
Q 15̂ 11 -KJ« lN/?-2^B 1^

^Asty — «_,, __ IfeU.lfe^O^BM™,,̂ . '.̂ 1
lication Ho. _Jgyia£3...... ...... *

C^/ §
-7 *wrter*R Wo. , .,..*:=..... ._.

Oreetfedow !xnd vurf&ce)
*rpm

'o
29

Ote

169

170

181

183

197

206

265

•Rl

29

139

160

170

181

im
197

-206

265

287

^TbleknwB ^^
«**»

29 I>•§

— Ufl— •
^ 1

27: iu .—, i-^•i
5Q A

-f" *

———— I

— i
••9-

1

i
i•_i

£*> |
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STATE ENGINJEER
Salem, Oregon

OWNER:

LOCATION OF WELL: Owner's No.
N..

__.?W % __ML% Sec. ...S3._ T. _JL~. a, R.
Bearing and distance from section or subdivision
comer ..

ell Record
GR- 158?

MAILING
__ ADDRESS:

CITY AND
__ STATE:
E..w.,wjyr.

STATE WELL NO.
COUNTY _
APPLICATION NO.

be

Altitude at well 26'

TYPE OF WELL: BcillssL._ Date Constructed

Depth drilled ____2§li___ Depth cased _2.81 Section. ..23—

CASING RECORD:
Zbn frcaa 0 to 55 ft.
12" from 55 to 230 ft.
8" from 209 to 281 ft.

FINISH:
8" casing perforated from 23? to 250 ft.

AQUIFERS:

WATER LEVEL:

PUMPING EQUIPMENT: Type ___Pamona_turbLna..
Capacity ___2Q.O_____ G.PM.

H.P. .

WELL TESTS:
Drawdown _™__28_
Drawdown ™

ft. after
ft. after

_. hours
_. hours

_7.D.Q.
__ G.P.M.

USE OF WATER S«2U.*.Jtolgation..&.13anuf._ Temp. _._ °F.
SOURCE OF INFORMATION _J3RJ3aaord,________________
DRILLER or DIGGER .....____________
ADDITIONAL DATA:

Log _____ Water Level Measurements _.

19__

Chemical Analysis ..._._____Aquifer Test.
REMARKS:

Logt Tellow clay
Blue sand & silt
Quick sand
Dark coarse sand
Gray sand

0 to 16 ft.
16 to 35 ft.
35 to 56 ft.
56" to 108 ft.

108 to 168 ft.
Some gravel in sand (water) 168 to 182 ft.
Gray sand 182 to 231 ft.
"Water bearing sand & gravel 231 to 250 ft.
Cemented gravel 250 to 281 jt.BtetaWBBw t!ait

Irrigation of 178 acres._____.. . .__



flfft

STATE ENGDTEEH, fs ill ¥">•£ fs "•.Sfif'lM STATE OF OREGON X. s \SALEM, OREGON 'I™;--.- *.-*'- - x*vi * - , . ,.. -" J. - •^*^_^sr State PermttNo. ._...,,.,....... r l J , --- T

(1) OWNER:
same The Port of Portland
Addrcs* !i8li8 $• Lagoon Ave.

Portlandj Ore.
(2) LOCATION OP WELL:
County MtlltjlOiaah Owner'1 number. If any —

" H & Section T. H. " W.M.

ll£ 12f 33S

'd^M
^^

(3) TTPE OF WOBK (check):
Sew Well JB Deepening D BecondlHodnf ,D Abandon D
'f abandonment describe material and procedure in Item 11.

"""' (^PROPOSED USE (check):
Domeitia O Ittduatrial Q Municipal 3D
Irrigation D Teat Wall Q Other Q

(5)TinPEOFWELL:
Eotmry XI Driven O
Cable D Jetted D
Duz n Bored D

(6) CASING INSTALLED: Threaded o welded as
, 1? „" Pf^ra, frmr, . . Q....,,,, ft. in ., .... 510 ft. fS.ff* Std.ib »• U35

8 » 668. ————————————————————
6B*> « n gf

 V

7?8 t - M

CH PERFORATIONS: Perforated* JD Ve« O No

12 la.
——— ——————— !5"5?J~ "" —„„ ft to ____ I JW™ ft

... . ft. to , , „., ..„ , . . . . ft
......... ft. to ............................. ft

(8) SCREENS: W«ll screen in»taHed D Ye* JD No
Manufacturer** Kama .......... ........ ......... _..,...,.._.„ ..„.,..„...... — ........
Tyr» «™^ *K
T^a^ .71-* T.-, irf ««™, *t to « '

X^UR .̂T _ Slot size -- - I . I . . . J J - — Set from _

(9) CONSTRUCTION:
•Wa» well travel packed? Q Ye« JB No Sb
Gravel placed fixtm ....... — .... ................ ft. to
W« a avrf ace aeal provided? JJS Yc« p No
Material used in seal— • Cement

..................ft. to ....... ............. ft.

.... ........„,....- ft

To what depth? _._5lQ.__ ft

Did any strata contain unusable water? n Ye* 3! No
Type of water? * Depth of strata
Method of sealin* rfr»t» o« -,-L* . . . . . . . . . .

(10) WATER LEVELS:
Static level 20 it. below land (Urtac* Data 6/29/61
Artedan presatira Ibc. par acpiare inch Date

Log Accepted by: ^
fSfgn«iJ ............................................. Ttaie

(Owner) " •'.

-

' • . -

f 11) WELL TESTS* Drawdown Is amount water levjsl i» _
* ' *»j>jj.k». lowered below atatic level 4« H» jEIfflSeri
Wa« a pump teit made? QfYaa D No H yea, by whom? T>f-^ f*|-f ^JCT Q<^
Yield: 800 f aL/min. with 58 ft drawdown after 2ll IJM.

»
Bailer test g»l./mln, with ft drawdown after hn.
Artesian Dow (.p.m. Date
Temperature of water (ft Was a chemical analysil made? D Yc» SI No

(12) WELL LOG: Diameter of weU _
-Depth drilled 7?0 **• Depfii of completed wsi 750 «.
Formationr Dttcrtbt by color, character, lire of material and itructur*, and
jhou) thicfcnes* o/ ayulfaa ana tht Kind and nature oj ttit material in each
ttratum penetrated, wmt, at leatt on* entry /or each chana* of formation.

MATERIAt,

Silt & black top soil
Pink & ̂ ray fine saisd
Fine to medium sand layers
Blue gray silty mud
Fiixe to medittm sand vith sa*jd«st

and silt layers
TMnft t.o meditna sand, some gr^Trel
Fltifi to medium sand -sith silt
Meditsn brown Band
Gravel, cobble^ & sand
Green fairly coarse sand
Cemented gravel
Brown cemented gravel
Gray eani & pea eravel
Coarse brown sand
Gray sand
Silty blue gray sand
liiehtly cemented sand & graTel
•Sandy blue clay

.-ttock
Fine sandy clay -with broken rock
Sandy clay
Fine blue sand with clay streaks

& Biina, some thin rock
(Continued)

FROM TO .

0 2
2 22

22 33
.33 Ii3

1*3 55
^ 78
78 87
87 95
95 103

103 107
10? 1^8 i
1U8 151|. 1
251}. 160
160 201
201 239
239 252
252 261
261 27k
27lt 279
2?S> 303
303 313

313 332.
Work started Jan. 1» 6l Completed June IB 61

(13) PUMP:

Well Driller'* St»tement:
This well wag drilled under my jurisdiction and this report is

true to the best of my knowledge and belief.

SAME A, M, JANSBUf DEIELING GO*
^Person, firm* cr corporatlan) (TyjK or prtoi}

Address .?10j£jLLJ?» ftialatitt Valley Htgr* jg.oha>
tire.

teisvz^jliMt^^
License No. —— Z2 ———— -*Date _. i/*i2 ..19 61

I
I
I
I
I
1
I
I
I

(OSS ADDITIONAL BB2ZTS OF NECESSARY)

I
1
I
I
I
i
1
1
I



I
I" • "• .^n • P J r&V

•£. . - aijuLi-iwTt- »«• •« • -". ^ «w
M. w^nifl ,„,, r— * . WATER WELL REPORT sut, «*!!«„ /sts/ & ~ J/ST'

f TIrst Copy with th« *-* *•>••••••-• - — •-_.—-.» • -
STATB ENGINEER, -T .-• ,_ i* - •-- -r- : STATE OF OREGON . w *-T> „.»,.SAIJSM, OREGON . - - - ̂  • - - . : ->• ; - - • . .. ... .. - . . .. . SUtf Permit No. .............. .,.„,...,.......,..

(1) OWNER:

t Name The Port of Portland
Addren 58L.8 N. Lagoon Ave.

Portland. Ore.
(2) LOCATION OF WELL:

§ County Owner's number, if any—
; V4 % Section . T. H. W.M.
V Bearing and distance from section or subdivision corner

1 ——————————————————————
^^

MJ ^-Br

• (3) TYPE OF WORK (check):
New Well P Deepening P Reconditioning, p Abandon P

^— If abandonment, describe ™-««-i»l and procedure In Item 11.

j§ flPpBOPOSED USE (check): (5) TYPE OF WELL:
Domestic P Industrial P Municipal P *»*«? D Driven D

Cable P Jetted P
f Irrigation J3 Test Well P Other P jj-^ n Bored d

(6) CASING INSTALLED: ,. '. Threaded P WeldedP
• • Tv.m. from . . . , . . . . . . . . . - - - - , - • - « , * « , - , , - , - , . . • , , , , *» - <s«g» - — - .— — - — . .

~^ (7) PEBFOEATIONS: Perforated? pYes P No

1 (8) SCREENS: . ._Well screenjnstaned; _P Ves D No

Typn . , . . , . . . . „ , , . , , „ , . ....„...._.....„„...,..„,„...... M«W No. .... .„........,, ................

ft ifflR^ ——— Slot size ————— Set from ——————— it to ——————— it

* (9) CONSTRUCTION:
Was •well firayel packed? n Yea n No Size of gravel; ________________

I <r'*V*1 p1-r«l trfam ..,.._, ...... . ft. in . . . *t

Was a aurjCace seal provided? P Yes P No To what depthf .......... —— .. it
>Iaterlal used in seal—-
Did any strata contain unusable water? - P Yea- P No

|
Typ« of watert Depth of strata

, M ethod ol seallnc strata off

(10) WATEB LEVELS:
•SB Static level • • ft below land surface Date
I Artesian pressure Its. per square inch Date

. VP^ Accepted by:
sal r.c!<~i*/ii T>»t« ................ .. . ia

(11) WELL TESTS: Pt*Z5S^2,u*m°Sn^w*ierJevelu
* ' "•*J-*" *--«-' »>-•» loi«!»ed below «taUc level
Was a pump test made? Q Yes Q No If yes, by whom? -
Yield: (aL/mln. with ft drawdown after lirs.

-
.n

Bailer test gnL/mln. with . ft drawdown after hrs.
Artesian flow " g.g.m. Date
Temperature of water Was a chemical analysis made? Q Yes P No

(12) WELL LOG: Diameter of well ___.,............. inches.
Depth drilled ft Depth of completed well ft
Formation: Describ* by color, character, size of material and structure, and
(how thicfcneu of aqui/crs and the kind and nature of the material in (ach
jtraium penetrated, wttt\ at least on* *ntrv for each change of formation.

Log. Gont. MA.TISIAI,. ' .'
Roc^c
Blue sand vith clay streaks &.

mica, small rock shells
Rock
Blue silty sand -with clay
BliM sandy t\\ ay
Blue sandy clay -with silt &

rock streaks
Broken rock
SandT blue clay
Black rock with broken areas
SUtr fine blue sand
Broken rock
Fine bltie sand
Broken rock
Sandy clay
Broken rock, cobbles & clay seanu.
Broken rock & cobble with clay
Broken rock & cobbl«
Hock
Blue clay
Koek
Bltte sand vith clay streaks
BJue sand with rock & clay

(Continued)

IROM

332

333
376
377
Mlfl

iiE»2
Ii88
li.90
k9$
500
506
508
510
5lli

t 521
566
596
6QU
619
62U
626
637

IO

333
376
377
)[)[fl-
i_52

ii88
i90
4.95
5oo
506
508
510
521
566
596
60U
619
62U
626
63?
650

Work started IB . Completed 38

(13) PUMP:

Wen Driller', Statement:
This well was drilled under my jurisdiction and this report is

true to the best of my knowledge and belief.

{Person, firm, "oc corporation) (Tb'pe or print)

AddreFS ....................... . . . . . . . --------

!Drill6r>B well iitirobpr ..-.. _ ...— _ . _ .._»........ r ..

[Signed! ___ ._._.._......... . . . . . . . . . . . . ....... ,._..............
(Well Driller)

I
(oem ABDmoKAi. SHUTS ir NEOCSSABY)



Page 3.
ille Original and S~!> V~C fc. . r^».f i-.^- WATER WE1
Mrst Copy with ths. _»- , — .. ._.. ^^^,1-.-. _ _ . . - _ .
STATE ENGINiaKR,- Sftl «*.>O*i ---&».»!•! STATE OF
SALEM, OREGON

(1) OWNER:
Name Tht> Port of Portland
Aadrcs. 581$ H. Lagoon Ave.

_ , . Portland^ Ore.

(2) LOCATION OF WELL:
County ' Owner'* number, it any —

% ?4 Section . T. B. W.M.

^te
^^ - . „

(3) TXPE OF WORK (ehejck): .... . . . . . . .
MewWeHQ" Deepening Q Becendittoning.Q Abandon Q
If abandonment, describe material and procedure in Item 11.

(PROPOSED USE (check): (5) TYPE OF WELL:
Domestic D Industrial d Municipal D Rotary Q rfrfven Q

Cable D Jetted D
Irrigation d Test Well Q Other O Dug Q Bored D

(6) CASING INSTALLED: nveadeda weidaia

....._" DIam. from ................. . ft. to . . . . . . . . . . . . . . ft. Oag« ....................

"•? (7) PERFORATIONS: . Perforated? DTfts a No

SIZS of perforaHons . . in. tor in-

(8) SCREENS: WeB screen installed DYe« . QNo
Manufacturer's flume ._... ———————————————————————————— . —
Tyy, Modrf Nn,

T^l^ Rln%«ir,. Si.tfrom .. «_ to ft.

(9) CONSTRUCTION:

Grave! plaoed from , . ....... — ..,....-._.. ft to-.... ....... — .............. ft
Was a surface seal provided? O.Vea D No To what depth? .._....,,.... — ft.
Jiatcrial med In seal— . , _
. JMfl a»y strata contain unusable wate?? D Ve» D No
Tyse of water? . . .Depth of strata

~~J4ethod of sealinf strata off^ _ _

(10) WATER LEVELS:
SUtJc 3«v*l . ft below land surface Date

__Arft«lan pressure Ibs. per square inch Date

Loz Accepted by:

[Rtmedl ,. . ._............ ..........V....._ Date .._ -.. —— .-..., 18 ——

JL REPORT sta^wenuo S'**/ <&—*<=&-

ei*ta Permit Ko. __..................

f 11} WELL TESTS' Drawdown is amount water level is^^"^ ^*^»^ .& KJ» lowered below static levd
Was a pump test made? D Yen D No If yes, by -whom? -
Yield: saL/min. with ft drawdown after tos.

** i* n »

» »» w w

Batter test gaL/min, with It drawdown after hrs.
Artesian flow e.p.m. Date
Temperature of water Was a chemical analysis made? D Yes Q Ho

(12) W^T, f-fMV ™.m«t«.o»«,n f ^k~
Depth drilled ft Depth of completed well ft
Formation: Describe by color, character, size of material and structure* and
show thickness of wjui/tri ana the kind and nature of the material in each,
itratum penetrated, wicfi, at least one entry for tach change of formation.

Broken rock <&. cobbles
Broken rock & cobbles
Broken rock & cobbles with clay
Roeft & cobbles •with gand & clay
Sand, graTel & broken rock
Broken rock & er«v«l
Sandy blue clay_. _.......

,

,

rBOM

6^0
666
700
723
728
735
7^3

TO

666
700
723
728
72? .
7W
750

Work started 19 Completed J»

(13) PUMP:

Type: „_ —— , —————————————————— H.P.- .. — ..................

Well Driller'* Statement:
ThJa.wdl was drflled under my jurisdiction and this report is

true to the best of my knowledge and belief.

NAME ........ ......._._......_.........._._. I.......!...... _____ ... „. _
<7*rson. i!rm, ar corporation) <Typ« or print)

Address ,....„.....,...—.....».................—...-..................-........„...,. ................

MfinMl
(Wefi Driler)

———

(USX ADDITIONAL SHECT8 IT NICIS3 ABY)

1
fI
I
1
I
I
I
I

•I
I
i
I
I
I
I
1'I
I
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I
1
1
I
1
t
f

Noncaz TO WATSR.JWEL.L COWESACTDR.
The original and first copy / /""~

of this report 4S_'tb be H '
• filed with the

STATE ENGINEER, SAlMMr OREGON .(?&»*» 4 OAQ
within 30 days from the date W U •*• **

of well completion.

WELL
OF OREGON n P C ? 9197fP*
type_or:prlnt) u

rte Well No. " *^ S

write

(1) OWNER:
NameMIchael Lacey

N. E, 17thvQre8ham.6r. 97030

(2) TYPE OF WORK (check):
New WdTjp Deepening Q ' . Heoondltioning fj Abandon D
If abandonment, describe material and procedure in Item H. ______

(3) TYPE OF WELL:
Rotary
Cable

*

Driven Q
Jetted D
Bored D

(4) PROPOSED USE (check):
Domestic EJ" Industrial D Municipal D
Irrigation "Q TestWdl D"Other " tj

'CASING INSTALLED: Threaded D Welded gl
__&_-* Dlam. from fH-HS_JL_ ft to ——113— ft Oage "
—————t Diam. from ——————— ft to ————2——.ft Gage

." Diam. from ——————— ft to ————————ft Gage

PERFORATIONS:
Type of perforator used___

Perforated; D Yes Q[No.

Size of perforations to. by

(10) LOCATION OF WELL:
County Multnoman Driller's well number_____ £3-76

K Section T. R. W.M.

Bearing and distance from section or subdivision corner
Tax Lot 101 - Jackson Addition

(11) WATER LEVEL: Completed welL
Depth at which, water was first found__________ ft.

Static level 18 ft. below land surface. Patel2/16/76

Artesian pressure Jbs. per square inch. Date

(12) WELL LOG: Diameter of .well below casing _j6lL
Depth drilled 121 ft. Depth of completed well 121 ft.
Formation: Describe color, textijre, grain size and structure of material!;
and snow thickness and nature"of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
volition oi Static Water Level and indicate jprincipal water-bearing strata.

MATERIAL

Silt and sand
To

. perforations from ,

. perforations from ,

. perforations from .

-ft to
_ft to
_.ft to

.ft. Orgy loosa sand 25. 120
Qrey sand and gravel. 120 121 18

-ft.

(7) SCREENS:
Manufacturer'1 Name _
Type ————————————
Diam. ———— Slot size .
Dlam. ———_ Slot size .

Well screen installed?. Tfl No

. Set from.

. Set from .

. Model Nu. ..__-.-
______ ft to „
_. , ' " , , , . f t to__

.ft.
- f t

1
I
I
I
1
I
II
I

Drawdown is amount water level Is
lowered below static level(8) WELL TESTS:

Was * pump test mad»T D.Yes •{] No If yes, by whom?
gaJ./mln. with ft drawdown after hrs.

Bailer test 18____gaLAnln. with 1$ ft drawdown after 2 hrs.
tesian flow

tperature of water $3 Depth artesian flow encountered , . ft Work started No?. 12 Completed Dac . I1? » 6
'~ - -
(B) CONSTRUCTION:
Wen «al—Material used
Well sealed from land surface to ————:—
Diameter of well bore to bottom of seal ..
Diameter of well bore below seal o

. ft

in.
Number of sacks of cement used in wen seal.
Number of sacks of bentonlte used in wSl seal.
•rand name of bentonite

..sacks

. sacks iae Operator's license "No.

lumber of pounds of bentonite per 100 gallons
-f water —————,____._______ .———
•/as a driv* oho* used? 3£j Ye* Q No
•id any strata cantata unusable water? D Yes H} No

-,——.—_ !hf./_oo gals.
. size: location ___ ft

ype of water? depth of strata

ethod of sealing strata oft
as wag gravel packed? Q Yes ffi Wo Size of gravel:

Date well drilling machine moved off of well Dec» 17 M ?6

Drilling Machine Operator's Certification:
This well was constructed under my direct supervision.

Materials used and information reported above are true to my
best knowle^g^ and b^tief.,
[Signed] .

Drilling_____________________________________

Wafer Well Contractor's Certification:
This well was drilled under my Jurisdiction and Hiis report is

true to the best of my knowledge and belief.
Name ateinman...Brx»3,_.Dr?lllirig..Ca,._
Address ______________ ...

[Signed] ̂ A^^^^t^=^^C,

9721

•ovel placed from . —ft to . .Contractor's License No. . Date
(USB ADDITIONAi, SHEETS IF NECESSARY) 8PMH3S-1H



SEP
OHEGO^TATE EN

(1) OWNEl

(2) LOCATION OP WELL:
County /V ^r 7* Driller1* well number

Section T. W.M.
Bearing and distance front jeettpn orjmbdlvtetoicprner

(3) TYPE OF WORK (check):«Well of" Deepening Q BeconditSoning Q Abandon Q.
andonment, describe material and procedure la Item II.

(4) PROPOSED USE (check):
Dome»tic ft industrial Q Municipal D
Irriaatlcn D Test. Well D 'Other Q

(5) TYPE OF WELL:
°

Bug

(6) CASING INSTALLED: Threaded D Welded fjf
f a ? " Diam. from —r~j£t,— it. lp ——JL.£J.-Q&. Gaifi

_————• Diain. from —————^- «,_to__——,___,«,. Gage _
________* Diam. from —————,.„ .... ft. to,————i~rr-r.ili.£P?f ,-r

(7) PERFOBATIONS:
Type of perforator-used

perforated? Q V

Size of perforations In. by in.
. perforation! from .

i from .
-,*• to-
—ft. to..

. perforation* from .

. perforation!! from .
_,.ft. to .
—-it. to .

.ft.

.».

.ft.

. ft.

(8) SCREENS:
Manufacturer** Wame

Well screen installed? D Yet

Diam..
. Slot size .
. Slot alze .

. 8ft from.

. Set from .
-ft. to.
_.ft. to .

(9) CONSTRUCTION: (5 .̂1*1 evif" {? 4,
'

In seal*Well
Depth of seal S?.*./O.fc_7.——f.%. ft, Wai a packer used? .
Diameter of well bore to bottom of seal —————_~|t—— in.
Were any loose strata cemented offt Q Ye» Q No , Depth .
Wa» a drive shoe uxedf ft Ye* p Ko .. ̂ ...;- z~.-. . .—
Wai wen gravel packed? Q Yea ^TNo Six* of (travel: _
Crav»l plae«d front , , , , „ _ , , . , . . , . ft, ^a.__. .. . _ **t'
Bid any strata contain umiauable water! O Yes.. O No
Typa of water? ._ depth of atrata
Method of, sailing «trata aEE

(10) WATER LEVELS:

Static Jftvel it. below land wrfaes
Artesian pressure lh». per sguar-e inch Data

IV\\ WPT.Ti TKST5?- Drawdown is amount water level Is{JJ.J WliljIJ A£uSXO. lowered below »tatie level .

Wa» a pump test made? ife^es q Wo If yes, by whom* (J T*/ //*J^
Yield: gaVmln. wita tL«b». drawdown after

Bafler test <^> ̂ al./min. -sjith drawdown after hra.
Artesian flow g.p.m. Date
Temperature ct water *? ">-Was « chemical analysis mada? Q Yes

(12) WELL LOG: Diameter of well below canine

Depth drilled / ^7 Q &• Depth of completed well
atfuc,

it-
Formation: Dejcri&e b« color, character, sizs_j>f material ancl structure, and
show thickness of agttffler* and tRe kind and nature of ths material In each "stratum penetrated, witl: at least one entry for each change of formation.

MATEKIAL

Work st»rted Complstcd

FKOM

Date well drilling machine moved .off of .well

(13) PUMP:
Manufacturer1. Namo

Typ»t

Water Well Contractor's Certification:

This well was drilled under jny Jurisdiction and this report is
true to the best o£ my knowledge and belief.

NAME

(TOSS ABDmOMTAI, SfiEETS CT NECESSARY)

I

I

I

I

I

I

I
{Water Wi

«n.traetor|S UcensejNo. ^X.̂ _!"j«Date _



1
I

WELL REPORT
S OF OREGON

, /
- \^

VM>

AUG281980
WATER RESOURCES DE
„'.,? SALEM, OREGON

.MULT
Stale Well No.

State Permit No.

I

I

!•
I
I
I
I
I
I
I
I
I

(1) OWNER:
xr /"* / -T—C" vO/eT ~7~^ & *J yZ^S^t-J^.Name t_» / / / *x/ ' ' ̂ -
Address /^^ &/3 £./*?& -S/T
City '7>/>i/7-(/3>9-*-,er State<3Qf" 77£&C>

(2) TYPE OF WORK (check): U)J5i-^ <*•><> 4-
New Well Q\ Deepening O Reconditioning Q Abandon O
If abandonment, describe material and procedure in Item 12.

(& TYPE OF WELL: (4) PROPOSED USE (check):
_.yAir O Driven Q Domestic Q Industrial D Municipal &£
4ZvMod O Dug D Irrigation D Test Well O Other D

OWe £Q Bored O Thermal: Withdraws! D Reinfection d

(5) CASING INSTALLED: steel X P*8^ a
Threaded D Welded ^

££."Dianx from .......̂ ..... ft. to ....•»«?.!?>... ft. Gauge *•£./.•£..................

LINER INSTALLED: , „ _
& /farS ty&3 . JH£o

.._.^..."Diam.from...<5^J?...ftto....*rrr7/...ft. Gauge ...».2<SZX~-- _ —

(6) PERFORATIONS: Perforated? D Yes ̂ No

((7) SCREENS: Well screen installed? _M* Yes D No

Type ___ ̂ ^Z-/&-d4&?£i**?tt- _ *-?-^^^ .̂̂ rr--. _ Model No. _________
t *^-^\ j£j& ^L ^^f St

Diam. pf...^. .,.,......, ... SlotSijf ...... -.^...Seffrom . ....-^^W-^^^f. ...... ft.
,̂-y.,.. — rrtTTio^x? ^^ nDrawdowBTis amount-waterlevel is lowered

\VlLJ-ii lH/t>lC>: below static level

Was a. pump test made? H^Yes D No If yes. by whom? <=^ 'f^fjS££fc+.
Yiekt *ltf O SalTmin-with ,-^Z- ft. drawdown after ,-3 C^ hrs.

it , , J

>st galJmin. with drill stem at ft. hrs.
o^L^rtest gal^nin.with ft. drawdoiwn after hrs.
Artesian flow K.p.m.

Temperatureof water ^L, / Depth artesian flow encountered. ———— ft.

(9) CONSTRUCTION: ^ecial standards: Yes O No^"

Well sealed from land surface to ./.2£.%^.....^.sfc.lt&........&.'%~3-?f..... ft.
Diameter of well bore to bottom of seal »?<?./?<f??./<T»in.

Number of sacks of cement used in well seal ___ .xT:̂ .M...... — _ —— .. —— sacks
How was cement grout placed? ...5%i?!f///̂ «?.....Zy^V^ .̂4-̂ ?/̂ ..............

/(J7/*^?* y/^/c/^ &/zo<sr~ ^f^ T%**1.
3&7f~#~£i tSl3 /JJ JzzQ&M ^2n4}^

Was pump installed? .......ifS/.<?..........Type ............ HP ............ Depth ... _ ..... ft.

Did any strata contain unusable water? D Yes IS^Nof
|Type of Water? depth of strata
Method of sealing strata of f ,/ ey f^f^ ^^~-a.—————— * —— —f. —————— —————— jUo y jfyetfT&K*
Was well gravel packed? J^Yes- DNo Sizeof gravel: ...^.f^jj!£^..

Gravel placed from ...#.£#........ ft. to ...̂ -T./......... ft.

(10) LOCATION OF WELL:
County fifLt£-7~^ Driller's well number jt)~!>'7.C>

A/M/ K ^iO 'ASection 2*£~ T. /A/ R _3^~ w

Tax Lot* Lot Blk Subdivision
Address at well location: C?/7~*r' -^SV/?/^

"Tfej^/T^V^Z ?£• <&&££ 1

(11) WATER LEVEL: Completed welL
Depthatwhichwaterwasfirstfound 3-3 /

Static level //^? ft below land surface. Date 7/^?/
Artesian pressure Ibs. per square inch. Date

(12) WELL LOG: Diameter of well below
Depth drilled . £"~~} 'J ft. Depth of i

ai-sing , .7TT... ......
asmpleted well ^?~7J

Formation: Describe color, texture, grain size and structure of materials; and si
thickness and nature of each stratum and aquifer penetrated, with at least one er
for each change of formation. Report each change in position of Static Water L<
and indicate principal water-bearing strata.

MATERIAL

,=5^ "̂ JlTT/^C/J&'D ^
From

*6esA
To

Workstarted fflPjS. / 19 && Completed /^fXf- "f

SWL

f)f

Date well drilling machine moved off of well ^7"£}(5r~ & l^S

Drilling Machine Operator's Certiricatioru
This well was constructed under my direct supervision. Materials u;

and information reported/above are true to my best knowledge and heli<

(Driuing Knchine Operator)

Water Well Contractor's Certification:
This well was drilled under my jurisdiction and this report is true

the best of my knowledge and belief. ^-

'/P f) // "^ ^-rf——
{Signed] ^^—^^-'^ *-' [ ;/- ^^l_f',-^^2 ^ ...........

Zy* (Water Welt Contractor}

Contractor's License No. .../Q......Date../?.C?.<5:..27...../.......,19.?

NOTICE TO WATER WELL CONTRACTOR
The «rT£«wl and first copy" of th^ report

} «rr to ixs Hl«d wi!1-

WATER RESOURCES DEPARTMENT.
SAIJ5M. OSEGON 9731O

within 3(t <Sayi f«-*» «s^ J—— —'



<§tr&££er ^brilling, Co.
8710 S. E. Sunset Lane

Portland, Oregon 97206

August 20, 1980

**T, **

brown sand
cemented gravel
sand and gravel
cemented gravel
brown clay
blue clay
blue and brown clay
blue clay
cemented gravel
sand
blue clay
grey clay
blue and brown clay
grey clay and seams
green clay
c onglomer at e
cemented gravel
sand and gravel
silty clay
sand and clay stone
sandj silt, some gravel
green sandstone
sand, silt, and gravel
brown sand and claystone

o - 9 .
18
23
94

.

«

9
18
23

100 - 148
148 - 155

1-

218
287
296
302
313
328
348
356
365
392
405
417
419
485
486
570

287
296"
302
313
328
348
356
365
392
405
417
419
485
486
57TO
573 V

.-<
-cf

is

1
I
II
1
i

I
I
•I
I
i
I
1
I
I
I
I



1
«lI
I

I

I
H
I
1
1
I
1

I
!'
I

IVt Ul_ 1
NOTICE TO WATER WELL CONTRACTOR ^ O O C __ •" ''C^F* " "v?.-~1 t"""'. -:: "

The original and first copy C\ 1 i | ."i-Tj.Q__ ,,TT,T J iiTM,rx»_i-i"i '0 *« ' '! •
,of this report are to be U U i *-WaTER WELL REPORT « - • - ' : j .,

filed with the 1.5^ ... . . -; __-• state Well No. ' /V
KTATE ENGINEER, SALEM, OREGON 97310 STATE Of
W within 30 days from the date (Please tyi

of well completion. _^

(1) OWNER: ,
Nam<fi K_£. J |<_>I * ) j/ j £/ \J, t *\ I \ { \( ^\

Address y r* J2-* /^J J^-* /J**c?

*Pr> 1/ f~/2 Tf <^ i (TF)'*^&
(2) LOCATION OF WELL: ' $ '

i/? //. I
County /rf £) /^*/ '̂ ̂ ^(J « .rDriller's well number

54 'A Section *i_5"' T. / Af , R. "3^ /£- W.M.
Bearing and distance from section or subdivision corner

(3) TYPE OF WORK (check):
1 JWell Jf Deepening Q Reconditioning D Abandon D
If abandonment, describe material and procedure in Item 12.

(4) PROPOSED USE (check): (5) TYPE OF WELL:
Domestic fe^Industrial Q Municipal Q Rotary 9^JriVCn D

Irrigation Q Test WeU Q Other Q °able <*r Jetted D
Dug D Bored Q_

(6) CASING INSTALLED: Threaded Q Weldedrf-^
/ /"") I I £T ~, j?^—— (£p " Diam. from __ (^_/ ft. to .. / / • V ft. Gagp/..,,2r.»?..Vr^..

(7) PERFORATIONS: Perforated? D Yes £*ib

Type of perforator used
Size of perforations in. by " in.

. - _ perforations from ft *« ' ft

porfn-^Hons from .. _ ..... , , ft, t/i ft

. perforations from _ _.. ., — ft. to __ ___ ... _ . ft.
perforations from . ft, to . _ ... ft.

_ .......................... perforations from _ ft. to ft.

(8) SCREENS: Well screen installed? Q Yes jy^o

. .. ................................_................,.., ....,.........,.....__ Model No. __ _ . __ _..

Diam. ————— Slot size _____ Set from ._... _____ ft. to _______ ft.

Well seal — Material used In seal

Depth of seal jp^yCiUi __ A/f?- H- Was a packer used? ..._._...... __ '__.
Diameter of well bore to bottom of seal ____ jf. ____ in.
Were any loose strata cemerrted off? Q Yes [fe'No Depth _ .. ___ ._.... _ _
Was a drive shoe used? ifrxes nNo^^- '
Was •well gravel packed? O Yes fBwo Size of gravel: ______ .. _____
Gravel placed from __________ ft, to __________ ft.

Did any strata contain unusable water? Q^es jtj'No / "JMJ L( ()^4.fiU?
•ype of water? «VOU depth of strata /C?O
Method of sealing strata off <JL-tlJ"<? A. ft f^

(10) WATER LEVELS:

Static level / 0 ft. below land surface Date /£iU •" fa /
Artesian pressure Ibs. per square inch Date

(USE ADDITIONAL SP

v^ OREGON- -6 u i •'•"-<
,e or prtat)__ __, ... ,;,„{.• restate Permit No. ....../..— .\ -^ ;. .- t-.. . - s . - H ! — • • • • • -. .

/3-25~

(•11) WETLL TESTS'''^' Drawdown is amount water level isv_ / •• *•* *--.^.— .•-.• lowered below static level
Was a pump test made? Q Yes O No If yes. by whom?
Yield: gal./min. with ft. drawdown after hrs

»

w-
Bailer test ^2. O gal./min. with.t^£—/t. drawdown after / hrs

f

Temperature of water , *7 *-^ Was a chemical analysis made? BHYSs D N<

(12) WELL LOG: Diameter of well below ca

Depth drilled / / *) ft. Depth of completed we

sing / / -4y-^

a / / r «
( — ' *Formation: Describe by color, character, size of material and structure, ant

show thickness of aquifers and the kind and nature of the material in eacl
stratum penetrated, with at least one entry for each, change of formation

MATERIAL

~7"2*/-> _s' o i' ^
•*** t \)** V- ' SJ-Ll J

A/o-f <*,/A,y -v <?>£u/<z\.tt~ *?y dee
A ^ O L ^ > M .rdu^y ri^Y

<£?w fc- e* Lv <ei 1 3 Y '
P/ltf f.jd-Y^

V Q I/O <-J «Lj ff K/
t I up r^otii/^ 5 rf-/./ tt

A?<_» yf5 •? \d~i< <£ &- •*• ]*d ce)
(j'Zs/^j'fZ "J' [J ^£E3L\* *t~t (^ ^_

f

*'>
x"

FROM 1 TO

O ' /
/ '• y-o

A^O ,-5O
.''1C? ^f'
/ / 17-7
yfr.g.
'j?2- f ^
O_j /£./

/<?/ ^ir

i

i

1

—————————————————————————————————————————————— | ——————

Work started '(A t-f 19 Cf Completed
Date well drilling machine moved off of well

(13) PUMP:

f

f~& t> 19^>7

/^-r> 19^7/ '

TVTDC" X • / / / TT o /

Water Well Contractor's Certification:

This well was drilled under my jurisdiction and this report i
true to the best of my knowledge^and belief. ,

NAMK f~7 ( \~^S f \ ^/ ^<-5 €; L-f ,
' (Person, firm or corpora tion)^^^ (Type or printj |

Address Z.̂ .J.*..̂ / __ i->< ;̂:.../̂ .C.d..€«./.|........̂ ^̂ tJ.i/.-

[Signed] ...î -....̂ ^̂ .̂ ..5.._u>../..;..k^A^_ l̂Jc
•— (. V^_i^Water WeHCZSntractor)

Contractor's License No.̂ -J!.̂ . Date J^jJ.^
CEETS IF NECESSARY)

4-̂ t.̂ ..............
.̂../.̂ , 19-4



NOTICE TO WATER
The original and fixci cop;

of this report arc to b*
Hied with tnV'--1

STATS ENGINEER, SALXM, OREGON
within 3D days from the date

of well completion.

•«•«. REVIVEDWELL REPORT
OF OEEQON J v L 4 8197^tate Well No.
type or print) STATE

>o a«t write rnhove thj OREGON
Permit No.

1
I

(1)

(2) TYPE OF WORK (check):
NewWellJiS Deepening D Reconditioning ,D _ Abandon_Q.
If abandomnent, describe material and procedure in Item IS.

(3) TYPE OF WELL:
&" ?IS'T S"Ta jettea o
tl Bored D

(4) PROPOSED USE (check):
'Dome»Ud"%ta Jtodustrlal D Municipal D

- • • • * _ * t 5 ^>.-Irrigation CL Test Wen TH" Other IfaSKB jjfctea:

.CASING INSTALLED: Threaded P Welded
_» Diam. from'__.C2——— ft to _^£t*_2_ ft. Gage *.

Diam. from _Srl/J_— ft. to — j f / . . . ( t_ ft. Gage
f Diam. from —

t__ ft to .
__-_#. to.. ..ft. Gage..._-̂ --.

PEBFOBATIONS:
Type of perforator used

Perforated?
-̂ **

AC'7
Size of perforations in. by

„/.<£>,..<_?_ p«rloratlons from
—————— perforations from

.... ._ perforations from

L_ ft to ——f-t-C*__ ft.
it to ————————— ft
ft .to ________ ft

(7) SCREENS: WeU screen Installed* D Ye« No

Type . .Model No.

nUm. . . Slot sjr« . ,^.8ft from . . ft, to . . . , ; • . . , . , . . :,.**...

Drawdown is amount water level i»
lowered below static level

Was a pump test made? Q Yes Q No If yes, by whom*

gal./mtn. with ft. drawdown after nrs.

Baner test gal./min. with / jQtt. drawdown after / nra.
Artesian flow B.p.m.

perature Depth artesian flow encountered ft

(9) CONSTRUCTION:
•Well

Well sealed from land surface to, __jfe£?3?_!-5?.<2L_.
Diameter of wen bor« to bottom of seal————$. _____
Diameter of well bore below seal _£M*.lZi<3fet Pi
Number of sacks of cement used In *£U seal —5Liic.t

dte used in \i

in.

, sacks
*lft.«uuc:l. l»A *_UJV* UA lrrrf'"fBI1ffT uacu 2U WCU BC*U w.

Brand name of berttonife _Y-|._t../...i'ci l^.fj^/
Number of pounds .of bentontte per 100''.allons _.
of water J5jH-pC,g»rf——Ltl-iL^jf,——QjS.lif.e.tf'/I.— IbiVlOO gal*.
Was a drive shoe naed* ppfc* DNo.'^big» ——— Size: location ____it
t)id any strata contain unusable water* D Ye« SS ̂ °

(10) LOCATION OF WELL:
County

.OCATIOS
/C/£ Driller's well number

54 Section T.^ R. W.M.

Bearing and. distance from section or subdivision corner

(11) WATER LEVEL: Completed welL
Depth at which water was first found-Sc? "Kfee/t**?
Static level ft. below land surface. Ttate

tan pressure Ibs. per square inch. Da
~Sf^&-7f77 / r- •-.. -_-/

te /

(12) WELL LOG:

Depth drilled •
Diameter of well below castog ,

ft Depth of completed well ft, .

Formation: Describe color, texture, grafifslze and structure of materials;
•and shb^r thickness a jid nafttre of each stratum and. aquifer penetrated,
with at least one entry for each cfiange of formation. Report each change in
position of Static Water Level and Indicate, principal water-bearing strata.

MATSRIAl

•t *» ) ifr y

/o

Troco,

u*.

To

to

&

SWL

Work started
Date wen drilli machine

*f f la ^yc?onipleted /T £>Y> j- ^ "7'
line moved off of well /Q-folff'l ^ U>"7'^

Drilling Machine Operator** CertUicatton:
. .This ' well Was consfiiicteS under "my direct supervision.'

Materials used and inlormafion-ieported above are true to my
best knoledge «jffielte

H

Operator)

Drilliiyi Machine Operator's license Ho. .

Water Well Contractor's Certification:
This well was drilled uncfer my Jurisdiction and this report is_.

true tojhei best of roji knowledge and/belief.

1
I
I

I

t

I

/V-
I



1

I

1

I

1

I

STATE ENGINEER
Salem, Oregon

MULT
W 11 RArftrf}

MAILING
OWNER: -..__l° !̂̂ 9.C_50JS.̂ ^95™ij5§i95:?rJL__.._ ADDRESS:

* CITY AND
LOCATION OF WELL: Owner's No. .__ A______ STATE: ......

CT, N. X

..5:L_% -~§W_% Sec....,....?6. T. ...I......K, R...JL— W., W.M.
Bearing and distance from section or subdivision
corner -._.5-QD__.fleeJ;..No.rJ'h_

...S4..Qorn.er,...S.e.5ti.Qrt...26..

STATE WELL NO.
COUNTY :....Mul
APPLICATION NO! iGR-1219

and App. Ho. Q * 1275
_M^.lto9.g^jCoji^yjCo\irthouse.

P.F?®?n

Altitude at well __"I51_£eet-

TYPE OF WELL: ..Drilled... Date Constructed _.Ma£C.h.J9%0
Depth drilled .......228 ..feet _.:. Depth cased __.22.Q._£e_e.!_.

CASING RECORD:

12- inch steel casing set from 0 to 188 feet
10-inch steel casing set from 188 to 228 feet

Section _26_

FINISH:

I

I

I

I

I

I

AQUIFERS:

clay and gravel

WATER LEVEL:
67 feet

PUMPING EQUIPMENT: Type __..¥e.ai.era..Land.̂ Qller_a!iii:bine™^
Capacity __50P_____.. G.P.M.

H.P.

WELL TESTS:
Drawdown ___±^L._:_ ft. after

Drawdown _—1-2-1—---— ft. after

_____ hours ___JOO_

____ hours ___i
„_ G.P
_.„ G.P

USE OF WATER Ins.ti.tu.tional..and.JLcriga.tionTemp. _.— °F......
SOURCE OF INFORMATION ..........GR=£L51.......__.............——______
DRILLER or DIGGER ........._..____________.__.._.__..________
ADDITIONAL DATA:

Log .X....__ Water Level Measurements _._._.„ Chemical Analysis .... Aquifer Test

REMARKS:
top soil and clay 11 11
cemented grave with boulders 69 80
cemented gravel, no boulders 50 1$Q
cemented gravel 58 168

(trace of water

cemented gravel 2? 195
cemented gravel with $3 228

seams (water)
clay 29 257

State Printing SS31S



-, r-,^--rr- ^r MULT ••- ** (\(e>\
NOTICE TO WATER WEli CONTRACTOR; ; : -J I'" R FI? £? Fv\K - ~ V */

The original and first copy =' *" "•' e. ^L^p titr^t * i>c*r>/-v»'n^ ••-" "i *-i il / t 1 —— ^
of thfi report are to be L „. WATJEK WELL REPOIMDfj \ ; ft ̂ > ̂  5 J A}/*-} «• *~» / ^1

filed with the . , . , ; , .v j^fj"? liP^ W ̂  J*-v ^ state Well No. JLGLJ O 9t*~ •<. A^l
STATE ENGINEER, SALEM. OREGON 97?1O - " " STATE OF OREGON / '"" "~C= '̂ •Kr~^

WW^fwef£mrp'Sio^date *-"• ^ :---J."K«GK^^^0rprint) State Permit No. ______ fe^tl)

(1) OWNER:. ~, "— ' —— "^
\\ft f\ f ' ___ S~\ /">

.- 1 \ I™w\ \*_ V _ V\ tC \ \'"~\ — to _ . ^, \
Address «<v"^. 2 -

nfRm) T'O^Lc-' (t^> ̂ ^^S?O*^F
(2) LOCATION OF WELL: v

f\n l?xoCounty \V \ \J LJXV^i O '»^A^l^ Driller's well number -C?^3
S G V* V4 P 54 Section ^ <^-> T. \ {\J R. ^ t — W.M.
Bearing and distance from section or subdivision corner

(3) TYPE OF WORK (check):
N-v Well'14, Deepening D Reconditioning Q Abandon D

sandonxnent, describe material and procedure in Item 12.

(4) PROPOSED USE (cheek): (5) TYPE OF WELL:
Domestic $J Industrial O Municipal Q Hotary D Driven Q
Irrigation Q Test Well D Other D °ab C ^ Jetted O

(6) CASING INSTALLED: Threaded Q WeldedST

— C2 —— " Diam. from . C<.. ft. to \,.l.f~?-.. ft. r?aga i '2 £>O

(7) PEEFOBATIONS: Perforated? 0 Yes ̂  No

Type of perforator used
Size of perforations fa. by in.

jv»i-f<ira«on5 frnm ft fn ft

p»rfnrations from ft tn ft

perforations fmm «• tn ft

parfnrjjfiorn: from ft tn ft

perforations -from , ft. tn . . ft

(8) SCREENS: well screen installed? D Yes ̂ Q No

•̂ -«. TWorf^ Wn

Diam. ————— Slot size ————— Set from _______ ft. to _______ ft.

(9) CONSTRUCTION:
*^~- ~~~~

Diameter of well bore to bottom of seal __ -L.Q ____ in.
Were any loose strata cemented off? Q Yes $£ No Depth .. . _
Was a drive shoe used? "(5 Yes O No

Gravel placed from ._ ft. to - , - „ - . , ' _ .ft.

Did any strata contain unusable water? D Yes jgLNo
Type of water? depth of strata
Method of sealing strata off

(10) WATER LEVELS:

Static level . <_ £} ft- below land surface Date fy-*-] ~" t? /

(1H WELL TESTS' Drawdown is amount water level k —— >. \Vii^ VVE.J-.IJ iiiOiO. lowered below static level ''££
Was a pump test made? O Yes Sal No If yes. by whom? S"~ "
Yield: gal./min. with ft. drawdown after hr«

- "
»

Bailer test ~^> fb gal./min. with \ ^ ft. drawdown after } hrs.
Artesian flow g.p.m. Date

Temperature of water /}(?*" Was a chemical analysis mafle? n Yes jgtNo

(12) WELL LOG: Diameter of well below i-asin^ *~~ "

Depth drilled 1 I O ft. Depth of completed well \ V O It.
Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

MATERIAL FROM f TO

"Tot? S**MV_ D "2_
<~v^t-40s'' tj£vOt-G?4 C LiAv' "2__ ; 2o
C"'feM.'cr» '̂T^<:> <^^>RfXv;tT__ "2.O ' -^-"^
^S-ovot-vi c «-*AV 42^ ^7
*5'Ar4fS^< t^^OlUvvi ^'L.^X' ?*>~7 "7 /

s'r-i.vA^- ^fi«ue-\ '
'^Liif^ <ZvAv "72- I ~7#
T^^o^j-i <^iu>AY "]& TO
tjSvjje ^L Av !<^<^> /<o^||

^Tt4 & C^QA1^^ *— ' / && ( t f^
^>\jtf?= C L A^ ( ( / ': / 1 ̂

! ;

:

———————————————————————— . ————— j ———— : —————

; :

: i
I
1

Work started £> ~ / 19 (e~- 7 Completed K>- "^ 19&fr~
Date well drilling machine moved off of well /•"* — "7 19 ^-5 ">

(13) PUMP:

Mamtfacturer's NRm^ ,---. ...,....,,,...........,........„.,.,....,„„,;,, tl, , 11T - -—

Water Well Contractor's Certification:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and bgliet

NAME V\^XJL£K2. vNJcS-V. fV_X'*£>*-*- » *-* <T- C-.&
^Person, firm or corporation) CTysy* nr.grmt> ^^M

Address (Je£&&L-3LJ£^3^^

Drilling Machine Operator's License No. ____ ...<.3.t?hr...̂ ....— — .....

[Signed] . ... .....(̂ S=tC3^̂ ^!L^̂ '̂. __ - -----
(Waler %Ve)l)Contractoii

A J .— ^ /<J ^' "1

I
I
I
I
I
I
I
I
I

I

I

1

I
I
I



I
... -

TO WATER WELL CONTRACTOR
he original and first copy
of this report are to be

filed with the
tATE ENCINEER, SAT, KM, OREGON 97310

within 30 days from the date

MULT

004.
_

'JELL REPORT
STATE OF OREGtdSf

(Please type or print) '
STate Permit No. .......ot well completion. , — „ —— - -.— . — -g^n— ̂  ,^f..........~..

t OWNER:
e Ujf^rY4€ V_rXvJf£EY

Address C.T . "2— ^M^y. 5^5

§ Tfr QI i-rtrti-g O Rgisrw*
LOCATION OF WELL:

County MU i-TV>4O*^i'r\i\ Driller's well number 2-4-
•tL.1 Vt t>"fc V* Section ~2-fe> T. |l^ R. ;-Jt W.M.
^•ring and distance from section or subdivision corner

•
m

t TYPE OF WORK (check):
r Well & Deepening n Reconditioning Q Abandon Q

ii abandonment, describe material and procedure in Item 12.

1PROPOSED USE (check): (5) TYPE OF WELL:
estio g5 Industrial Q Municipal O ROtary D DriVen D

Irrigation D Test Well D Other D Cable ^ Jetted a
_ Dug D Bored Q

MpLSXNG INSTALLED: Threaded D Weldedp

R PERFORATIONS: Perforated? D Yes p No

"ta>e of perforator used
^•e of perforations in. by in.
22T.. ........ perforations from ft t« ft

perforations from . ... ft tn ft

t . .... perforations from ft tn ft

———— ._.. perforations from ft. to , ,., ,, . . . . . . . . ft
—————— ....... perforations from ft to . . . . . ft

t SCREENS: Well screen installed? D Yes §fNo
Ufactnrer's Name

*e , , ,, , IWnrfrf TSf" *

4H|m Slot Ri-j^ ., . s^t from ft to ft

(9) CONSTRUCTION:» seal— Material used in seal *— — SrT '̂V k?«>4. T"
*^> -̂ y

h of seal _._._a_iyL. .._. . ft. Was a packer used? t^* O
Diameter of well bore to bottom of seal .._...A.C5......__._. in.
Vtt-e any loose strata cemented off? D Yes 10 No Depth .._. _ _ ......... _ .
'Hs a drive shoe used? pi Yes Q No
Wasj^ gravel packed? O Yes j$.No Size of gravel: .__ . _ __

•Bl_any strata contain unusable water? D Yes fi No
W» of water? depth of strata
Method of sealing strata off

I) WATER LEVELS:
ic level -L-̂ -i ft. batow land surface Date A~\ ~Cr~ ~J

{~11\ WET T TITQTQ- Drawdown is amount water level is , /ffa\(Li.) WJULJ-i AliOJ.0. lowered below static level ^-^E^
Was a pump test made? Q Yes T&No If yes. by whom?
Yield: gal./min. with ft. drawdown after hrs.

„
.

Bailer test 3 5 gal./min. with ( Q ft. drawdown after

-

^l^rs.
1

Temperature of water ^fo Was a chemical analysis mafic? D Yes ^3 No

(12) WELL LOG: Diameter of well below casing __ ~

Depth drilled j5"4* ft- Depth of completed well ^3 •<4 «.
Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

MATERIAL FROM

~Cn><P ^Soii— C>
•^ff^iO^ VS CrO uw f \J\4 *"i—
C^eftA&NiTEO <^?RAVrT«- ^-G

TO

'2—
2-c.
31

4^Oo s£ <5>R^\/C^
? LU 'A~^t=<? V^FV^ \ M £- V^Tr^-O i*^V
" 5"of -r-0. ^4' "S ?>~} ' ,f>4~

/

—————————————————————————— i ————
•

•
1

r

Work -started "^) ~ 2^*^ 19 C^} Completed -4- ~ '
Date well drilling machine moved off of well J-\ *~ |

(13) PUMP:

Water Well Contractor's Certification:

This •well •was drilled under my jurisdiction and this
true to the best of my knowledge and belief.

J i -̂-"«^

19 (-J'7
19 & ~l

report is

\(Person, firm or corporation) (Type ̂ jMrint)

*-N ~)f'

[Signed] ' /^^TC^-HttA i. s —— — •
" *"" CWater \V<sll pontiaotort

A f •-< ,. •-) /. -7



OHHHWAI. WATER WELL DRUJ
File Original, and

' STATE OF OB
SALEM. OREGON

(i) OWNER^X! /-/ *7// _r' >
Name jFArSS7j&~ i? I / ./ x

Address /*./£ . # £ % 3 & //"2"
'

(2) LOCATION OF WELL:
/x? X-X —.-••—-County/ / 6f/ /, _Ownefs number

B. F. D. or Street No. ̂ ^ V /^. ~}f fftf /]
Bearing and/distanee*from section-or-^rafodl v isloj;

't^1s^4^r*<7f I a

, Ji any— '"7 — -~^_

^" ,̂ tfi' \
i CUJLlltfl — "-" ———— ™"

^^ /" / f'. 2 £~ / "-"fc? "~ ^ f ' '
— X>» ij-L/ >7 ' ' ffrs "& s 'x^ *~. , rv - ^ x '

(3) TYPE/OF WORK (check):
IJeW well jQ Deepening rj Reconditioning Q Abandon JTJ
Tf abandonment, describe material and procedure in Item 11.

, i) PROPOSS3D USE (check):
ijutnestic |H Industrial D Municipal C
Irrigation n Test Well D Other Q

«5) CASING INSTALLED:
ijreaded D Welded O

Gage
or

FROM ft to ft Diam. Wall
„
„
„ n » •• ,,

„ ,» ' *» *, "

„

Type and size of shoe or well ring
Describe joint

(5) EQUIPMENT:
Rotary D/
Cable gf
Dug Well n

If gravel packed

Diameter from to
of Bore ft. ft

« «

« "
,. »

" "
" "

Size of gravel:

(7) PERFORATIONS:
Type of perforator used

~<S of perforations in., length, by in.
FROM it to ft perf per foot No. of rows

„ M ' »» *» M », » » »'

„ « » „ „ », ,, » »•

« " " " " " " " "

" ' *» " " " " " **

SCREENS:
Give Manufacturer's Name, Model No. and Size

,) CONSTRUCTION:
Was a surface sanitary seal provided? _S Yes D No To what depth ft
Were any strata sealed against pollution? ^ Yes D No
If yes, note depth of strata
FROM ft to ft.

„

MEEHOD OF SEALTNG l^^£^V^Lt/yCt Is^f

(9) WATER LEVELS:
Depth at which -water was first found
Standing level before perforating

Standing level after perforating

ft
ft

ft

Log Accepted by:

rSigned^T:̂ . — /EJi&&-/~'î t̂ <& .̂̂ #^ated>^-.™--tf!>-fc'-.~ — , 19y~c-
Owner

| f^/ ^ ,
^ERS REPORT DO Not state weu NO. _.. /..f^" ^"*
EGON KHln H MlJLT

State Permit Nc^^^^^- T..SLJ! _____

(10) WELL TESTS: U^^°^*?^^\ g
Was a pump test made? Q Yes D No If yes, by whom? S^---^*\ -Jw
Yield: gal./min. with ft draw down after hrsT^

», •• .. ,,

" " '* "
Artesian flow _ ————————————— g.p.m.
Shut-in presKure . . . . ... Ibs. per square inch
Bailer test "^SJ~- g.p.ni. with _ _ . ft drawdown
Temperature of water Was a chemical analysis made? O Yes O No
Was electric log made of well? D Yes ONo

(11) WELL LOG:

Total depth At/ ft Depth of completed well ft
Formation: Describe by color, character, size of material and structure, and
shoic thickness of aquifers and the kind and nature of the material in each
stratum, penetrated, with at least one/entry for each change of formation.

' ft f t to /# ft /^i^ff /
//) " £ff " ^f^L^U^lf^'tO j&pltf &tS**4*/'' " styzL&fe.,^

"
..
" "
„ ,»

" "
»* ,» ,^ *-. f^TT j . ~~ • *.T

" ^: *'-';. y\ --. ''^ "- •' "" ', '•"
** «» *•- ' ' — -~* ~' .. i'~>l'.1 •: —— '

i ' - ' ' . . *j ' ~ v

" " ., -' ' '

" "

** *' ., ^

" "

" "

"

"

" "

" •'
n **

» »
•• "
„ .,
„ ,.
„
" "
•• *•

Work started *^J '̂̂ / -"/̂ ? 19 ^*/ Completed L-^fo} ._ "7 / 19 ^~f

Well Driller's Statement:
This well was drilled tinder my jurisdiction and this report is

true to the best of my knowledge and belief.

NAME LE- £, /ff^Yft^^t
, (Person, firmsyr corporation) (Typed or printed)

Address _^ / f £, /%£ _T~<^
Driller's well number

^ _ ^ . (Well 2|riUer) /% _^.

I

'!
1

I

I

1

I

I
•I

I

I

1
I

I
I



I
NOTICE TO WATER WEUL, CONTRA'

The original and first copy
of this report are to be

filed with the

ENGINEER, SALEM, ̂ &EGON
within 30 days from the cfe&g,

of well completion. "

WATER WELL REPORT
STATE OF OREGON

(Please type or print)

p/tpot write above this line)

K/l HI T State Well No. _

State Permit No

*(1) OWNER: S/^ Q^Cf °
£?ame .James Dreiling "̂ 5?0 /v
•address Rt 2 BOX 1^0 /K '°>
« T-rrnrhrla!!**, OyAgnri Q7OAO

(2) TYPE OF WORK (check):

tew Well XI Deepening D Reconditioning Q Abandon D
abandonment, describe material and procedure in Item 12.

(3) TYPE OF WELL: (4) PROPOSED USE (check):
__L. *vc?°

^Kable D Jetted D
"bug O Bored D Irrigation Q Test Well D Other D

•1^ CASING INSTALLED: Threaded D WeldedEPC
•—S/fi-" Diam. from . Q... ...... ft. to %? . ft. Gage ......250—

1 ' PERFORATIONS: Perforated? D Yes Ct*o.
Type of perforator usedr i of perforations in. by in.

__ _ perforations from ... . . ... ft. to . ft.

Jf^^SCREENS: WeU screen installed? D Yes GJ. No
Mnmifaoriirpr's Name . . . ... . .._........ ..

VTypA >ffodpl No.
THam cjtnt «„„ ^t fmm ft ft

T>|aTH, Slnt s1«> Rfft from *t tn ft

1^8^ Wli'.l ,T. TF!*5T*5- Drawdown is amount •water level is(6) WJ-L.L, AJ_OJ.a. lowered below static level

Was a pump test made? H Yes Q No If yes. by whom? driller

Yield: 1 2 gaL/min-j^with^otafL drawdown after 1 hrs.

I *X— _ ~ —— ' — " —— * — *MB*1^ •

- —————— r^ ———— ; ————— 7
Bailer test gal./min. with ft. drawdown after hrs.

1Artesian flow g.p.m.

•\perature of water.?" Depth artesian flow encountered . . ft.

/Q\ f* /YVTC!rTO>T'M~TTf"Wr«

• wen Eeai— Material u«»d Cement, bentonite- pressur
Well sealed from lanrt siirfac« «o^ , --^ *t.
Diameter of weU bore to bottom of seal ISL—S-L— in.

• Diameter of weU bore below seal _ M m.
•• Number of sacks of cement used iu well seal __ . V. .. sacks

Number of sacks of bentonite used in well seal _ ' P 01.1? s •.„. sacks

1Brand name of bentnnito National

Number of pounds of bentonite per 100 gallons
|̂.tef 1i^ ratio «*=/««> e=,is

^ ^Va drive shoe used? g Yes D No Plugs _ Size: location _ . _ ft.
• Did any strata contain unusable water? D Yes 2f No

^ Type of water? depth of strata
Method of sealing strata off

• Was well gravel packed? O Yes OtNo Size of gravel: ___ .............
^" Gravel placed from ft to ft

(10) LOCATION OF WELL:
County Multnoman Driller's well number 770

NE % SW % Section 26 T. 1 N R. 3E W.M.

Bearing and <1ifrt^>«ce from section or subdivision corner

(11) WATER LEVEL: Completed well.
Depth at -which •water was first found L{-9 ft.

Static level 2il ft- below land surface. Date -^/2£}/7^
Artesian pressure Ibs. per square inch. Date

(12) WELL LOG: Diameter of wen below casing ___________
Depth drilled t^p it. Depth of completed well E^p ft.

Formation: Describe color, texture, grain size and structure of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
position of Static Water Level and indicate principal water-bearing strata.

MATERIAL

Clay brown sandy

Consolidated conglomerate

Gravel large

-From

0

10

CjQ

To

10

cjQ

^2

SWI*

Work started "3/214/76 " Comnleted ^72^/76 19

Date well drilling machine moved off of well 3/2o/7o 19

grilling Machine Operator's Certification:
This well was constructed under my direct supervision.

Materials used and information reported above are true to my
best knowledgj^-tBd beliefyj . .
[Signed] ^^^rsh^.^J;tZ^I^x^^^r^«^^^A^ '?.19....._

(Drilling MafcMine Operator)

Drilling Machine Operator's License No.

Water Well Contractor's Certification:
This well was drilled under my jurisd

true to the best of ray knowledge and be!
Name ^oss A. Jannsen Well

CPerson, firm or corporation)

Address .B.1LJL- B.Q.X...lt.85.—E.g.1_ac.Q
^r-^_^^w U

399

iction ai
ief.

Dri!
" (T

.y.si*.....

nd this report is

11 ing
ype or print)

(W4-ter Well Contractor)

Contractor's license No. .lj-35... bate Ji/33/7-6.. ——..., 19......
SPM56S6-119



STATE ENGINEER
Salem, OregbUr-

MULT Well Record

1
STATE WELL NO. ....:
COUNTY ...JIILmOMH.
APPLICATION NO,

OWNER: "" _. Maltnomc

LOCATION OF WELL: C

.. .......% ..... __ ¥4 Sec. .........
Bearing and distance from

comer ...... .. . ..

Altitude at well .. .. _ .

TYPE OF WFT,T,; Drill

Depth drilled __ f28 .......

CASING RECORD:

10 inch

FINISH:

UUJLOO^ MAILING
ih County Farm ADDRESS"

CITY AND
)wner's No. ____ .... __ STATE: ____ .. ___ ...........

... T. ... __ .. S.,' R. _____ W., W.M. * i
t

section or subdivision j
ii
I. . . . . . . . _ _ _ _ _ _ _ t

———— t —— — —
I
i
i

——— -,-- ———
1"?K '•-±yy * t
-e«3 Date Hnnstniotw. *•

_ Depth cased .. ..... .............. Section ._

AQUIFERS:
Cemented gravel, Troutdale Formation, from 195 to 228

WATER LEVEL:
65 feet below land surface, 19̂ 3

PUMPING EQUIPMENT:
Capacity ... _ ... ___ „

WELL TESTS:
Drawdown _ .. _ ... . _
Drawdown ........................

USE OF WATER ____ E
SOURCE OF INFORMAT]
DRILLER or DIGGER

Type . Turbine ..„__...._ ...... ... ... ___ ...... . . .
... GP.M.

ft. after hours
_ ft. after ... __ . _ ... hours .. _ .. _ ._....... _ .. _

iihlijc...3nppl,-s.̂ ---lEr̂ -.-..... Temp. . ......... °F. ........................
:ON ..... USDS _ . ...................... ................. ......... ......... . . ...

ADDITIONAL DATA:
Log ...... .. _ Water Level Measurements _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Chemical Analvsis __

REMARKS:
, Drilled to 257

Pumped 500 gpra.
feet, backfilled to 228 feet,
drawdown 100 feet.

— —• — - « —

(
t. __ ' __ m
\ ' *i

! 1
! I

1

t

1

——— ———— •

GP.M
... ... . _ __ ..... G.P.M. •
———————————————— I

1Q.... — .. ————— —— .., La.. ——

. Aquifer Test ... _ ...........

1

%

1



KEPOKT
NOTICE TO WATER WELL CONTRACTOR

C E
_ _ *ATE OF OREGON

ENGINEER. SALEM, OREGON4W&-1-7 lul * (Please type or print)

I of well completiorSl ATE EN<3 i N Ez£&£fc write above this line)
_______________SALEM. OREGON

MULT State We

den
(1) OWNER:

Standard Oil Company., Inc.
I ~P. 0. Box 950

Portland, Uregon

I
Tra-

i) TYPE OF WORK (check):
Well ta Deepening Q Reconditioning O Abandon Q

abandonment, describe material and procedure in Item 12._________

1) TYPE OF WELL:§T
ry
e

Dug
gf

Driven D
Jetted D
Bored D

(4) PROPOSED USE (check):
Domestic QJ Industrial Q Municipal Q

Irrigation D Test Well D Other O

K> CASING INSTALLED: Threaded D Welded E
P ." Diam. from __Q._........ ft. to ...._..3S.._ ft. Gage .•_?5.Q..__

__5>.__" Diam. from ....2_7____ ft. to ........J?.?.__ ft. Gage .•_*
;____" Diam. from __...._......_.. ft. to ......_.____ ft. Gage ___I PERFORATIONS: Perforated? ® Yes D No.

Uype of perforator used_____Torch

of perforations in. by i-l/U
._.lj.8,___ perforations from ....__3.1..____ ft. to .__y-.I__..._.__ ft.
_______ perforations from .....____.._....._ ft. to __....._.____ ft.

__.. perforations from ..__....._._........ ft. to __.__..___._ ft.

WeU screen installed? Q Yes B No
Manufacturer's Name _.________-__________.__

_______.______________...._ Model No. ._...._._____
. _____ Slot size ____... Set from .__.____ ft. to __.

Diam. ____.. Slot size ..._._.. Set from ..................._ ft. to ..._.....

i
Drawdown is amount -water level is
lowered below static level:) WELL TESTS:

fas a pump test made? D Yes D No If yes, by whom?rd:

-

gal./min. with ft. drawdown after hrs.

36 gal./min. with 17 ft. drawdown after 2 hrs.
flow g.p.m.

••nperature of water . Depth artesian flow encountered _____ ft.

«) CONSTRUCTION:
ill seal—Material used ................B.eiltonite __..........._..........________

Well sealed from land surface to ..". ...I" _____._..__..______ ft.
neter of well bore to bottom of seal ....™...XQ....._..__ in.

iameter of well bore below seal ...........£......... in.
"umber of sacks of cement used in well seal .......__......Q_........I..,...,... sacks
Number of sacks of bentonite used in well seal .....___...*_t.d name of bentonite _________l___=i.

ber of pounds of bentonite per 100 gallons
of4fer ____________... &'__

... sacks

ft
shoe used? Q Yes D No Plugs _..

d any strata contain unusable water? D Yes j§ No

.————___ Ibs./lOO gals.
_. Size: location ___ ft.

Type of water? depth of strata

I
[ethod of sealing strata off

jas well gravel packed? Q

from ft, to ... _ ..

(10) LOCATION OF WELL:
County HultnOinah_____Driller's well number

______%_____14 Section 26 T. 1 N R. 3_

Bearing and distance from section or subdivision corner

(11) WATER LEVEL: Completed welL
Depth at which water was first found_______--O

W.M.

ft.

Static level ft. below land surface. Date 6/29/71

Artesian pressure Ibs. per square inch. Date

(12) WELL LOG: Diameter of well below casing
Depth drilled 52 ft. Depth of completed well ft.

Formation: Describe color, texture, grain size and structure of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
position of Static Water Level and indicate principal water-bearing strata.

MATERIAL

Fill dirt
Reddish brown sand
Blue cla.v
Brown clay
Sandv Gravel
Brown sand ( coarse)
Cemented grav sand

From

0
3
9

16
26
ko
1*9

To

3
9

16
26
HO
U9
*2

SWI*

20 frp
16 OT

Work started 6/22/71 19 Completed 6/29/71 19
Date well drilling machine moved off of weH 6/29/71____19

Drilling: Madune Operator's Certification:
This well was .constructed under my direct supervision.

Materials iisefa and\ information reported above are true to my
best knowledge ahdJSjeli^f. / A / /

..4_L___ Date ...7/6/7.1, .19.......
(T>rO]Ins Machinf Operator)1

Drilling-Machine Operator's License No. ....

Water Well Contractor's Certification:
This well was drilled under my jurisdiction and this report is

true to the best of my knowledge and belief.
Name ..4»._E*._.Jajmse.n...p.r.iTlin£..Co.________._...

(Person, firm or corporation) (Type or print)

Address ̂ ^^^-^^^^=^^2-^^?(

Contractor's License No. ...72.......rDate .....7/6/71_ 19..



NOTICE TO WATER WELX. CO!
The original and first co;

of this report are to be
filed with the

STATE ENGINEER, S.
within 30 days from the da.'

of well completion.

E 8 - 9 1971
c-*, STATE OF OREGON
C.NG«KJECrraiease type or print)

OR' ':r~ ̂ tSl ~t write above this lin*-*i^ i— _: u.*J \i

WELL, REPORT f^/} U |_ "|~
State Well No. __.l.A/f

;tate Permit No.

(1) OWNEK:
Name Mr. and Mrs. Alex E. Sanderson
Addresi.Q^^^ N.E. Sandv Portland, _ Ore E.y Cd'iu
(2) TYPE OF WORK (check):
New WelKU Deepening D Reconditioning O Abandon n
If abandonment, describe material and procedure in Item 12.

(3) TYPE OF WELL: (4) PROPOSED USE (check):
Cablf H JeUeTn Domestic E Industrial D Municipal Q
Dug D ' Bored D Irrigation D Test Well D Other Q

CASING INSTALLED: Threaded D Welded Qf

>K_... _ ." Diam. from _ 0 ft. to ....J2SL... .. ft. Gage 8.25 Q -

_5~_.._..." Diam. from __ $L?—— ft- *° -HI.....— «- Gage __1D_..._.
" Diam. from- „ __ ft to ft Gage

(6) PERFORATIONS: Perforated?^] Yes O No.

:e. of perforator used Torch

Size of perforations ^- in. by O in.
f-*f*. i ~j f\

33- __ •• _ perforations from _ .XX ft. to __ I.I.U.......... . ft.

................................ perforations from ...................... ... ., ft. to ... . . . . . . . . . . . . . .. , ft.

..... perforations from . ft *o ft

, , . , , , , , perforations from . . f t f o f t

(7) SCREENS: Well screen installed? D Yes 25 No

(8) WATER LEVEL: Completed well.
Static level 70 ft. below land surface Date 1-26- 71

•sian pressure Ibs. per square inch Date

f 9^ WTII ,T . TKST*!- Drawdown is amount water level is^, r.^ij.u *-J_3_.o. lowered below static level
Was a pump test made? O Yes JE3 No If yes. by whom?
YseW: gal,/min. with ft. drawdown after hrs.

(11) LOCATION OF WELL: .«**~ ~~~ ̂ yn\
County Multnomah Driller's well number ^Ll**^

>A '/« Section 26 T-lN R. "}£ WM.

Bearing and distance from section or subdivision corner

(12) WELL LOG: Diameter of well below casing ...HO

Depth drilled HI ft- DePtn of completed well ] O<?
ne.....-.-.

ft.
Formation: Describe color, texture, grain size and structure of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change
in position of Static Water Level as drilling proceeds. Note drilling rates.

MATERIAL

Top pn-M
m ay
Pine brown sand
Gravel, f toTVhlfiR '-• "Pmild^j
Silt & blue clair
Gravel - SiiT>fac.« wsf.«T»
Tan nlay
Yellow sand pock
Cemented p-rav^l h. sand
Sand - 10 gom
nfttnATTh«fl gr-fltr^l
Cemented s-ravel
Cemented gravel jsome ..loo.£
water producing
fr-T»Pir*=O crr»£*^r r* 1 ATT Vo nHo.-r*

Prom

__ Q_
1 .
p

»s 6
?*
t?

Wl
^
70 _j

.... 81, "
-8kl6SB
e.99

-iop_

To

____ 1-
p
6

pc;
I f ?
*-<^
70_aii_
R > ! »

1 88
OQ

t-lOS-*̂

_xu_

SWL

20

6'97?

^_7JD_

Work started 1-^-^1 -3 Completed 1 — p^ 19 *7T

Date well drilling machine moved off of well *^ — P*7 29 7"?

BaUer test LO gal./min. with C^ ft. drawdown after 1 hrs.

Artesian flow ' g.p.m. Date

j Drilling; Machine Operator's Certification:
This well was constructed under my direct supervision. Mate-

rials used and information^jceported above are true to my best
knowledge and-;be}i9f. _ "̂"̂

Temperature of water Was a chemical analysis made? O Yes ENo I [Signed] Date -2^^. 19...?.1

(10) CONSTRUCTION:
Well seal—Material used ......(leiaeEl-t-.
Depth of seal ._.....5.._.2u___________
Diameter of well bore to bottom of seal ___LO__.__ in.
Were any loose strata cemented off? D Y«s S No Depth
Was a drive shoe used? J_ Yes Q No
Did any strata contain unusable water? D Yes O"No __

Type of water? depth of strata

Method of sealing strata off

Wa. well gravel packed? D Yeg B No Size of gravel:

Gravel placed from .,..,„„.,„„.,____ ft. to ,.,.....„„....,...........— ft.

Drilling Machine Operator's License No. .........

Water Well Contractor's Certification:
This well was drilled under my jurisdiction and this report is

true to the best of my knowledge and belief.
NAME Cal v IrU_.._J_ra_a,. ...Well. ..Dr i 1 llng_

(Person. Hrm or corporation) iTypc~or"-prin«

Address l_?12.Q,_.S.S^__?,Q.s.ter_.R.d.,..,.._EQ.r_tl.a.nci.....
97236

[Signed]

Contractor's License No. .....g..?.2. Date ......2-.X ____ ., 19..7J..

I
I
!

I

I

I

1

1

I

i
I
I
I
i
i
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IrOTICE TO WATER
The original and first

of this report are to
filed with the

ENGINEER, SAT,KM, OREG

SALEM. OR

WELL REPORT
'ATE OF OREGON

(Please type or print)

not write above this line)

MULT State Well No. .._.

001353
State Permit No.

(1) OW

«) TYPE OF WORK (check):
w Well far Deepening Q Reconditioning O Abandon d

If abandonment, describe material and procedure in Item 12._________

tary
ble

Dug
C) TYPE OF WELL:

D Driven D
Jetted D
Bored D

(4) PROPOSED USE (check):
Domestic 4j Industrial Q Municipal F3
Irrigation D Test Well D Other D

I
CASING INSTALLED:

.0

I
i

_* Diam. from
_•* Diam. from
_" Diam. from

Threaded D Welded
ft. to __fiLe-^^5ft. Gage
ft. to ________ ft. Gage _
Jt. to _______ ft. Gage _.

"x PERFORATIONS:
• — — i -*• \

ype of perforator used / /> V* C-»<

ize of perforations

Perforated? AfYes
s* -4~
ft ^ /

Q No.

perforations from .
perforations from _
perforations from —

in.

__ ft. to .
_ft. to

. ft.

. ft.

7) SCREENS:
Manufacturer's Name

Well screen installed? D Yes No
^
Kype
•fciam. __ _ „ Slot size _..

Diam. _____ Slot size _

. Model No. _.__
. Set from _.__
. Set from _____

. ft to _ ._........

. ft. to ___
jtt.
ft.

•8) WELL TESTS:
Was a pump test made? D Yes

Drawdown is amount water level is
lowered below static level

JQ No If yes, by whom?________

gal./min. with ft. drawdown after hrs.

ailer test l-L. {*) gal./min. with ft. drawdown after hrs.

flow g.p.m.

Temperature of Depth artesian Sow encountered ___ ft.

..) CONSTRUCTION:
eU seal— Material used

"•Well sealed from land surface to .
iameter of well bore to bottom of seal _Jf2_/..S_SU_(fe. V* / £>£

ft.

. _... . sacks

,... sacks

of well bore below seal ........̂ »....™.., „».
Number of sacks of cement used in well seal ........__/....

;

umber of sacks of bentonite used to well seal .
rand name of b«*Bnrte -«s>J>.xi*.5^p£i«_v,....
umber of pounds of bentonite per 100 gallons

iter _..._................—.——_...._..._____——___..__.____ Ibs./lOO gals.
a drive shoe used? ferftes QNo Plugs ___. Size: location ............ ft.

id any strata contain unusable water? D Yes j/No __

...
'

(10)
County

}N OF WELL:
rDril!er*s well number

R. W.M.

Bearing and distance from section or subdivision corner

(11) WATER LEVEL: Completed well.
Depth at which water was first found____*7 O______________ft.

Static level
. / j_p_

LL Q ft. below land surface. Patec^f^/"/O ~ y

Artesian pressure Ibs. per square inch. Date

(12) WELL LOG: Diameter of well below casing C&^jfo,£>I

Depth, drilled 7f J^Q ft. Depth of completed weB J*

Formation: Describe color, texture, grain size and structure of materials:
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
position of Static Water Level and indicate principal water-bearing strata.

MATERIAL

-i C\\
QuL

< t j d j V
y^V^-e- ' J.

>

Y

u e[31

Work started

From To SWL

" / IS y .Completed

Date well drilling machine moved off of well

Drilling Machine Operator's Certification:
This well was constructed under my direct supervision.

Materials used and information reported above are true to my
best

Drilling Machine Operator's License No. ......^..../.jj^.

Type of water? depth of strata
iethod of sealing strata off

'as well gravel packed? p Yes D No Size of gravel:
from ...................._, ft. to ............_

.TJftiter Well Contractor's Certification:
This well was drilled under my jurisdiction and this report is

true to/tjie_best ctL myt knowledge and belief.

Contractor's License No. .,/..x.!



NOTICE TO WATER WELL CONTRACTOR
The original and first copy

of this report are to be
filed with the

STATK ENGINEER, SALEM, OREGON 97310

WATER WELL REPORT
STATE OF OREGON

of well completion. state Permit No. ——— Wtf^^A-^ .̂̂ .:

(1) OWNER:
Name Mr. Lester W. Arndt
Address 920 N. E. 239th Pi.

_ Arf.,^-n
(2) LOCATION OF WELL:

County MllltnOEiall Driller's wen number
% »i Section 26 T. IN R. 3E W.M.

Rearing and distance from section or subdivision corner

(3) TYPE OF WORK (check):
N»w Well3& Deepening Q Reconditioning O Abandon D

jandonment, describe material and procedure in Item 12.

(4) PROPOSED USE (check): (5) TYPE OF WELL:
Domestic _O Industrial O Municipal Q Rotszy ° Driven D

Irrigation D Test Well Q Other D C* C !? Jetted a

(6) CASING INSTALLED: Threaded O WeldedTQ

(7) PERFORATIONS: Pert oratedKO Yes D No

Type of perforator used Torcll
Size of perforations -f in. by 5 m-
, 27 -— • perforations from _ ._pJ- ____ ft. to vO ft.

pojfnrafions from ft t/i ft

jMwftiratinns from ft tn ft

perforations from ft tf> ft,

. — . perforations from ft tn ft

(8) SCREENS: well screen installed? D Yes glNo
Mamifarrmw'E Nam* - ... . . . . . , . . . , .

"' " ........................_. Model No. ..................._....._ __ ..
i- -'TJ. ....... .. ... . Slot fii7,e .. Set -from ft to ft

Diam. _____ Slot size _____ Set from ______ __ ft. to _______ ft.

(9) CONSTRUCTION:

Well seal— Material used in seal Bfintonit^ &L C.££ient
Depth of seal — ______ _. ft. Was a packer used? HO
Diameter of well bore to bottom of seal ____ 2 ____ in.
Were any loose strata cemented off? O Yes 13 No Depth __ . ___ __
Was a drive shoe used?_Q Yes fj No
Was well gravel packed? Q Yes 3JJ No Size of gravel: ____________
Gravel placed from .„_ ft. to .. ...,., . - . . . , . . . . . . . . ft.

Did any strata contain unusable water? E Yes D No

Type of water? Hi E-TI S * 1 i C aJepth of strata )jY
Method of sealing strata off J)-n -iin- r»fi<=!inrr

(10) WATER LEVELS:

Static level 3 ft. below land surface Date .̂-11-67
• - . . . - . - — . _ « .^ ^..

Cll) WELL TESTS' Drawdown is amount wate\ / *T ^.*-**^^->-rf lo\vered belo«r static level
Was a pump test made? D Yes 33 No If yes, by whom?

r level is

Yield: gal./min, with ft. drawdown after h;
-
- .

Bailer test 1 5 gal./min. with i}-2 ft. drawdown after 1 h
Artesian flow g.p.m. Date
Temperature of water Was a chemical analysis maSe? D Yes SI 3

(12) WELL LOG: Diameter of well below casing

Depth drilled f)0 ft. Depth of completed well

__ asue.....
60

Formation: Describe by color, character, size of material and structure, a
shoto thickness of aquifers and the kind and nature of the material in ea
stratum, penetrated, tmtfe at least one entry for each change of formatii

MATERIAL FB

Top soil
Sni 1 &». sfinfl
Clean coarse sand
Sand
frray silt
Gobbles & Boulders
n.rfi-rr*i
R-n-h, sand & si l i f .a
(ri-avftl & sand, his-h silica
content — i
p i.^j r-r>QTr«."l '•

Water nrodiicins; cemented '
gravel :

OM 1 TO

0 D
1 ?
2 c

£i 2 r

2^ ' 2f

29 V
3B }}'in y^
bk ™1±'
'!? »!-'î .9 :̂

i - 6 C
:
;———————————————————————— | ——— ; ———

i
i
i———————————————————————— j —
i

Work started J,~t> is 6> 7 Completed 3~H 19_T
Date well drilling machine moved off of well 3-11 19

(13) PUMP:

Type: _ ......... . . .__.. H.P.

Water Well Contractor's Certification:

This well •was drilled under my jurisdiction and
true to the best of my knowledge and belief.

this repon

NAME ...fi.a.l'yi n...G .̂. 5r.EDi>...Ss.l.l....IS!.J..:r.ri-.«,.-'.ft6>.̂ ^
{Person, firm or corporation) (Type or print) ^^^

Address 17120 S.E. Foster Rd., Portland,

Drilling Machine^ Operator's License No. ...ii;..,.̂ .̂.

[Signed] .-̂ ..̂ U^<5 ĉ«._.__.<-;::.v...._:̂ ^>± :̂
**— - (Water Well Contractor)

•t£&33^.
e

I
I

I
I
I
I
I
1
I
I
I
I

I



I
OM<f2rrc' , * WATER WELL DRILLERS REPORT£2^ Original, and
MTBmGmEER, STATE OF OKEGON
o»i™/r_ OREGON

IjPfe^i f^^j
JBress ft? 3* feOX fy

T#IUrrbAU£, (JPfZ .

tLOCATION OF WELL:
ty //I Iff* t /\ Owner's number, if any—

R. F. D. or Street No. K"t~V" ($6]f V <> /lCfU/T!bA/-^«ng and distance from section or subdivision comer

S A/ //Y" ^ ——— gPf tyg — ±L_S- ——————
Sf^<L -iyr "1 • A> ^ 3 C; fi"P- M/Aw

TYPE/OF WORK (check):
New •well ]jj Deepening rj Reconditioning rj Abandon rj
"^abandonment describe material and procedure in Item 11.

J PROPOSED USE (check): (5) EQUIPMENT:
Domestic flf Industrial D Municipal Q Rotary q/

Cable [*f
fgation D Test Well Q Other Q Dug Well Q

CASING INSTALLED: If gravel packed
ireaded Q Welded O

« G a g e
or Diameter from tox

M ft to ft Diam. Wall of Bore ft iji
t» »• »» »» S \ • •**" */'"""r*j

H^A "y^P ••
,. .. >, ., „ .. .,

Tare and size of shoe or well ring Size of gravel:
r£ribe joint .

(7) PERFORATIONS:
Tflfc of perforator used
S^t of perforations in., length, by in.
FTOM ft to ft perf per foot No. of rows

————————————————————————————————————————————————

I I ', ,. .. ,. .. -
** M »» »* »* »» *» ** **

1SCREENS:
Give Manufacturer's Name, Model No. and Size

^ CONSTRUCTION:
V^a surface sanitary seal provided? D Yes Q No To what depth ft
TWe any strata sealed against pollution? Q Yes O No
If yes, note depth of strata
FggM ft to ft.

-1 ————— : —————— : ——————
METHOD OF SEALING

(M WATER LEVELS:
D^Eh at which water was first found '•*, " ft
StandJ^level before perforating ft

S^gt̂ Bieve! after perforating ft

Owner

Do Not State Well No. •/.?

——— _. ._ ._ °- ————— iVr-Ut- — 1 — 1~ -^.

(10) WELL TESTS: 001355^
Was a pomp test made? D Yes p No If yes. by whom? (>t3r
Yield: gaL/min. with ft draw down after hrs.

.. .. .. „

" " »• w

Artesian flow _ ____
Shut-in pressure .
Bailer test f' •&.
Temperature of water
Was electric log made

_______ g.p.m.
Ihs per sqilnro inch

Was a chemical analysis made? D Yes D No
of wen? D Yes DNo

(11) WELLLOGy

Total depth A ^2, ft Depth of completed weU J-f^SL &•
Formation: Describe by color, character, size of -material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

ft to ft / , ,

':• " -L " -^i^J ' . •- i'i'. : i ± 'i .••) t ̂ .Jf t
" . / f :'

/ •• lr~Q "
If C/J^Z. ^{-/isisid /?{i.--<.r> vJ/^> ///7'

X", ^ j xy sf t ,.^ •-,' / , •> -. ", ̂  /.
f ". ^ ~-fr

tf

" "
" "
" "
" ••
M • ———— N Vf

',' '' '"
'' 'r .-> f :• "•.'••? ";f : "" "

** ; . **™T. — . . . . _

. - . • " • ' - - ' ' '
*• "

" • "
..

'• "

"
.,

" "

"
„

»» *»

"

"

** "

Ground elevation at well site ____________ feet above mean sea level.
Work started / / _ f 19JS-V Completed j / _ ^ 191̂

Well Dialer's Statement: ' '
This well was drflled under my jurisdiction and this report is

true to the best of my knowledge and belief.

[Person,

Address £3 // £
•larm, or^jofporation) (Typed or printed)

Driller's well number

[Signed] i*£' CT° ^<:^^1^?^^^^~L£^-r~
, (Well Driller) —

License No. ......./_saL... —— .... Dated _ L..L.—^.. __ , 19:S?/i?



ORIGINAL
File Original and
Duplicate with the
STATE ENGINEER,

WATER WELL REPORT fyj y ^_ -pstate wai N,
STATE O^OREGON

to. ._.

J> State Permit No. ..SALEM. OKtAjrfJH

(1) OWNER:
Name Reynolds Trrmf.rifll A Pfirfp^ftl H . T T ,
Address Route .. ̂ _, BoT IQC

T-nn-nf-.rlalp Hpoo-on

(2) LOCATION OF WELL:
County Mil"! hn^mflb Owner's number, if any—

>,4 V< Sectiotp^, T, I JT B. "^ R W.M.
Bearing and distance from section or subdivision corner

<Z\ TYPE OF WOEK (check):
Well JS Deepening O Reconditioning D Abandon Q

If abandonment, describe material and procedure in Item 11.

(4) PROPOSED USE (check): (5) TYPE OF WELL:
Domestic H Industrial O Municipal D Hotary O Driven D

Cable Bt Jetted D
•ation D Test Well D Other D Dag D Bored D

(6) CASING INSTALLED: Threaded O Welded JO
_ 6..." Mam, from . 0 , « to ...36. ft. Oage .... 2^0 .

(7) PERFORATIONS: Perforated! DYes a No

(8) SCREENS: Well screen installed D Yes 23 No
*-'-- •ufwtnm'e Warn*

................................... Model No. ,,. . . , , . , . , .

T^n, , Slot, »h». srt from ft. to , ft

(9> CONSTRUCTION:
fell gravel packed? . D Yes QtNo Size of gravel: ___________ ...

L..JVO! plaMrf from , «, fn , , ft

Was a surface sea! provided? ;£} Yes D No To what depth? ,_J_7— _ ft
Material used in seal — f-fmf^-ni-
Did any strata contain unusable water? •£) Yes D No
rype of water? Surface Depth of strata < ft.
Method of sealing strata off c 6 HIS 11 1; T np1

(10) WATER LEVELS:
Static level ^ ft. below land surface Date C TO <n
irtcsian pressure Ibs. per square inch Date

lK>g Accepted by:

Signed]/t«<ri^rjr.-i5!r.fcj n^Vit-'f^Date -Ci"' "" J.Ju ~u *• 19 6 ^
S 1 ^ . . .. tOvrpert Z; . . .

rs r' i *J c. £*• "=""« * <^»..«. ««. ——— ~^_t«2_.j — j^~-^~.
i/v_A«3**O ^ — — —— -

(11) WELL TESTS: ?ra
eredVbeiis amo"nt water levei is

Was a pump test made? D Yes Q-No If yes, by whom?
Yield: gal./min, with ft drawdown after nrs.

« •* « „

••

Bailer test )jO gaL/min. with TO ft drawdown after 1 hrs.
Artesian flow g.p.m. Date
Temperature of water - Was a chemical analysis made? Q Yes H No

(12) WELL LOG: Diameter of well __ 6 inches.
Depth drilled 36 ft Depth of completed well "}6 ft
Formation: Describe bv color, character, tize of material and structure, and
show thickness of aquifers ana. the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

MATERIAL.

•Dirt and clay —————— : —————

Drv sand and r.lay
Gravel & boulders
Gravel & clay

o 5

•

_ , — .
r— -- •~:'~~- . , < • ; '
', • — ' " ' -.• ' '•• -'
i . > j r ; ^ 9,;- ly^U

" . . - . - •..'.•'•'r}-'?'-
^"f?- ! " . ,.j,_. _ gv__

..ft-;-.'" - • --

PKOM

0

3 *£»
1 7 *
P<»

^^J_

TO

—— £*-
6'1?t

pr^t

33'
^6 f
~^

Work started May 6 Isfif)- Completed MflY T ̂  ^^n

(13) PUMP:

ELP. ____________

Well Driller's Statement:
This well was drilled under my jurisdiction and this

true to the best of my knowledge and belief.

NAME J2aiidLrL^<^__BKam^--Hell-JDa?iXl-inj
•(Person. Hrm. or corporation) (Type or priir

Address lZ1.2.Q...3.*....B.,.....EQS.t.ea>._.Jld......--_..--
Portland 36, Oregon

report is

a

[Signed] < .̂Z..̂ î rffc .̂...̂ _^^^^^1^^5^^ .̂...
I CWell DrilurrT^11--^

License No. ......22.2......................... Date ......fi-.1.6i................ 19.6..Q.
c '•',

{USE ADDITIONAL SHEETS IT NECESSARY)

I
!

I

I

I

I

I

I

I

•I

I

I

I

1

I

I

I

I

I



I STATE ENGINEER
Salem, Oregon. Well Record STATE WELL NO.

COUNTY ._.._..
APPLICATION NO.

MAILING
OWNER: ...Hlen.El̂ w-orth..Oakes_........._..._____...... ADDRESS:

1
I
1
1
1
1

LOCATION OF WELL: C

_J5L_% _§E_y4 Sec. __?6
Bearing and distance from
corner.. N, ^5°..3.0? W.

Altitude at well ......... .......

TYPE OF WELL: JJrdHs
Depth drilled ......,̂ L£*1?. .....

CASING RECORD:

6 inch casing, set to

CITY AND
Dwner's No. _ ..... ___ ....._ STATE: ...... .

N. E.
... T. _!_... S, R. ...3..... W, W.M.
section or subdivision

...SE..C.Qr̂ ..S.eĉ ...26.. .. . _____

d.... Date Constructed '^U*fJjffi~-

Depth cased 5^ £"&» .. .

-a-M .̂h^ .̂.
1

i
1

Section _

«
!

r ^i/"^•
I*i
tt
i

.._26.._.......

• ^
*̂ *̂" *l

9^ ft.

I
I
I
I
I
I
I
I
I

FINISH:

Well casing is a series of standard length threaded and coupled pipe all the way
with a regulation drivershoe screwed on the end. Ho perforations".

AQUIFERS:

WATER LEVEL:
7?i feet below sttrface

PUMPING EQUIPMENT: Type ™Jfeers...SJahmersible-.
Capacity ____20,,.__ G.P.M.

WELL TESTS:
Drawdown _ __
Drawdown

ft. after
ft. after

hours
hours __ G.P.M.

USE OF WATER ZrrigatlQn...._.______............... Temp. ___. °F. „...__.____.._.._..._____, 19__.
SOURCE OF INFORMATION .Men..Begis.tEatiQn..JStatement....-..--Cegfc>..4..GR~3?0&..______.___-
DRILLER or DIGGER ________________________'._________________________________
ADDITIONAL DATA:

Log _.Z_—... Water Level Measurements _........_. Chemical Analysis ...._.__... Aquifer Test ..„__.._...
REMARKS:

State Printing SSMS



"('
QA'

(£9j)
STATE ENGINEER Sta1

Salem, Oregon Cou

fvi D , Apj
[v|?9 Well Log

: t$ *
Owner: _ Glen--ElswG:riii Qakes ^

Driller: ........ ..... ....;.........._.„................. „..„„.._ ..........
CHARACTER OF MATERIAL

Topsoil & clay

Sand & gravel

Cemented eravel

Sand

Cemented gravel

Sand & gravel

Water gravel

Gravel

......... Date Drill

1
^uA^

A Well No. ........3S/3.:̂ 6K^
nty ........ ...... ...IfiiitncaBah....... •
jlication No. ......QR-feOl. ...... 1

1^^^^ 1
)wner's No. ....... . _

ed ...... Jj3iteJZ*J355_J_ _ |
(Feet below *and surface)

From

0

10

20

75

——— 32 ———
Rl

on

op

'

To

10

20

75

77
R1

on

<y?

Q2f

Thickness
(feet)

« 1

-^1
5*»

---1.
a.

— ̂ 1
2 ^^B-

. •!
1
1
1
I
1
1
1

*l
V—\



I
I

I
I
I
I
I
I

STATE ENGB$EEJfc
Salem, Oregon M UL T

* ._*;£--

£u
OWNER: ......sIMSS_G.._SJMON.ri.̂ ...

LOCATION OF WELL: Owner's No. ....
N

JBL-% -§£__% Sec......26... T. JL-Jg; R..
Bearing and distance from section or subdivision

STATE WELL NO. ...1N/3-2.4K....
COUNTY ___.__#UkH!KMH_ _

£B=JS£L__

Altitude at well ...

TYPE OF WELL: --drilled. Date
Depth drilled ___.5.9........

corner _1L_3Z—3QUW-________

CASING RECOED:

8-inch \

I
I
I
I
I
I
I

FINISH:

AQUIFERS:

WATER LEVEL:

10-feet
PUMPING EQUIPMENT: Type _.Eac.ific...Eump_Co.̂ .

Capacity .._.._...45_...__ G.P.M.
_. H.P.

WELL TESTS:
Drawdown „._
Drawdown ...—

ft. after ......
ft. after ......

,_____ hours
..._..._ hours

GJP.M.
GP.M.

USE OF WATER _i^iEatipn._ ________ Temp. ___ °F. __.„.„_____________
SOURCE OF USTFORMATION .....j5Er2.7Z3_____.___........_____.__._____.......______.._.
DRILLER or DIGGER ___.____.______..___________.__.....___......._...____._._.
ADDITIONAL DATA:

Log ____ Water Level Measurements _____ Chemical Analysis ...____... Aquifer Test
REMARKS:

_, 19_

I State PrinHne 89316



NOTICE TO WATER WELJt. CONTRACTOR
vine ordinal ana spm. pupy / _ WhfcTWIJ fXTEV T TOI?T»rrt*>I< _~.

of this report are to be /^"fc* t tl vP*^1** WiiAA. ttfbifOHJ. _ „. rp SJtN
filed with tto / IVIULT g^p OP ORE(® fc © K * ^? ̂ fijiwai »*. .

STATE ENGINEER, SAJJsSceKEGON 973W ,*. 4 f} Jl * {P^e^yjfe^<tfr*|f?l i 1 IKl *> ft 1Q?4 -"*^ -
wlthm SO days front the date CM* 1*5**^* f ^ U'H ** State Permit Nc

of well completion. *\ w <Do not/write above this line) rr M C-: ! P4 £ER >f/V1\ / 5^1 1 ** * *•"• . . , - v f c v '^^ I
(1) OWNER: ^- —— -^
Hame West Coast AllOyS . . . . . . ...
Address 2^545 NE 244 Avenae ......... .. „

. Pfrrhxandj- .Oregon
(2) TYPE OFnRTOBK (check):
NewWeJlSX Deepening D Heconditipnine D Abandon P.
If abandonment, describe material and procedure in Item 12.

(3) TYPE OF WELL: (4) PBOPOSED USE (check):
Botary g£ Driven D Domestic ~ D Ihdustrial' BPSfcmlelpal Q
Csole it jetteci LJ ,. " -
Due D Bored D ' Irrigation D Test Well D Other , Q

BpGASING INSTALLED: Threaded D Welded^JC
O «-n«sm *rnm. Q... ft.tr. 19 -ff tt»g* .2J5O

^PPEEFOEATIONS: Perforated? DTesXBNo.
Type of perforator used ' ,,.,„„ ,t_.« .., ..™.-. .

Size of perforations to-_l>y . .... . ..,_ - in, . „ _ _ . . „ . , .-,

j«rfnraHf>THl frnm . . . . . . « fn «

(7) SCBH3B!NS: Well screen installed! Q Yes ^E^Sb

•Typ. ... . TUTnrfrf ISn,

T>1am !3IntB»» art ««m ff fr. »
t>lf»mi plr,trf«, S»tftv,m .............. f a . . . . . . . «•.

f 8^ WMLL TESTS" Drawdown is amount water level is
^ ' A3.2* * lowered below static level

Wa» a pump test made? ITBSes D No H yes, by whom? rlrH fL«I
^^W.- 1 00 gal./mfa. with J^ ft. drawdown after 2 , hrs.

#• f ir * '

Bailer test gal./min. with_._^ _ ft .drawdown, after. . hrs.
Artesian Dow ^g-p-m. - _ „ _ .„ ; _•,. ̂

^^•peraturc ol water Depth artesian flow encountered _____ Jt,.
-̂ HT, ,

(9) CONSTBUCMON:

18
ninmntfr i\t well f><ir>i ^"Vnr spnl .. , V In.
KTtimher of sackx of cem«mt niort in w^H uftat .,.,_.. ,.,-d »o».V«

Rr»n<l -noin. of f^nfainifa* Baj*ipd M^d Gf©!

Number of pounds of bentonite per 100 gallons
nt w»f.r 100 ,, ^ . ——— . ^ r , r !»«,/•"» £Blff.

Wa» a drive shoe usedP^-Ye» D JTo Hui»" ——— Size: location ___ jEt,
Did any strata contain unuaabjq water? Q ?es gj-45ro

Type of water? depth of strata 4 ,
Method of scaling strata off , . . . . . .
V/M well ,trravrf packcdr Q Ve« JXEfcTo Size P» (pwmit , , r ,

Gravel placed from . ft to .ft

J^/— !„ — 2=~v

U4^

County , Driller's well number
. 5i % Section 26 T. 1 NH, .31

3F-
(

WOrtf

-24r~~
2j^-
,K, A

. 40-74
i W.M.,

(11) WATEB LEVEL: Completed well.
Depth at which water was first feund . ._ 1 o _ _ ft^__

Static level O _^ . _ft. below, ̂ id sijrface. .Date 6— 2̂ {.— 7^-
Artesian pressure Ibs. per square inch. Date

(12) WELL LOG: Diameter of wen below cas
Depth .drilled 23 ft Depth of completed weD

ing 8
2^ it

Formation: Describe color, texture, grain size and structure of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. .Report each change to,
position of Static Water l&vel and indicate principal water-bearing strata. ~

..' -.' . MA33SUAI. . ,_

Grey clay
Very lar#e boulders
Large gravel
Medium gravel ... '

- . ' ••' -r

'
. . . .

-.

- : .
-' - • - • • ' • ,"~ " ~~

.... s=- - •

,.„,-, . • ,."" ,.-

From

011
16
19

To

11
16
19
2?

Work started ^_P1 WJ}, Completed d.^?h
Date well drilling machine moved off of well

Drillinjr Machine Operator's jCertlficatlon:
tfhis well was constructed under 'my

Materials used and information reporteiL
best knowledge and belief. -^ * jf[t

*" "** ^^^^^ ""cDrfrf&ii Machine Optfatorjx '̂"
Drilling Machin6 Operator's JLicense No,

6-24

SWI*

8

4

_«»24 .
» 74

direct supervision.
«bcfljg'are true to my

^- 6-24 n.74
271

Wafer Well Contractor's Certification:
This well was drilled under my Jurisdiction and this report is

true to the best of my knowledge and belief.
w«meSJkylea,..Dr1..1 Xing...and...Sntml:sr. .. . ......... ...... .
A^S^ 1 169 Molalla Avenue

" "" l!&pe or print)
^Oregon City

\<*m^~2>*><**^-±~ & &i+&- -
£Bfttter Wen ConJpASctar)

Contractor's Licenpe Wo. .553 _ Date . O.-24 _192lr

I
I
I
I
I
i
I
I
I

CUBE ABDITIONA1, SHEETS IF NECESSARY)

I
I
I
I
I
I
Ii;
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rue original and
Copy with the

ENGINEER.- -

WATER WELL
STATE OF OREGON

(1) OWNER:
Name West Goaat Alloys Go«
Address P.O.BOX IQljl

Trouitdale* Oregon
(2) LOCATION OF WELL:
County MultnOmah. Owners number, if any—

ft tt Section 2 ^ T. /AS H. W.M.
Bearing and distance from section or subdivision corner

I
I
1 (0 T3TPE OF WORK (check):

New W^SlOr Deepening D Reconditioning. D Abandon O
donment, describe material and procedure in Item 11.

(j PROPOSED USE
Domestic D Industrial $x£lun!elpal
Irrigation D Test Well D Other D

(5) TYPE OF WELL:

Dug Bored
R
D

IASING INSTALLED: Threaded n welded
IMam. from — - ---^-*---- it to ___yL..C^f~ ft Gage

!! Diam. from ——————: .ft to —————— ft Gage
." Diam. from. _______ ft. to .-.-:_____ ft

PERFORATIONS:
Type of perforator used

I
I

SIZE of perforations

Perfora
-fZLt,

•ated?

fi~
DNO

in. by to.
_ ĴSSR...... perforations from ———*£_£•%£

___perforations from _.
—— perforations from
——— perforations from
...—— perforations from

(8) SCREENS:
Manufacturer'* Wamn

WeU screen tastaUed D "Zes

Wn,

I
I
I
I

__ Slot size.
—— Slot size.

. Set from.

. Set from.
.ft to _
. ft to._

.ft
-ft

£/
el \J

(9) CONSTRUCTION:
Was well gravel packed? HTYes Q No Size of gravel:
Gravel placed from ——fe*..̂ ._!..... ft to ———.yC.£j....._. ft
Was a surface seal provided? rfnfei D Ho To what depth?
Material used in seal— $!& \tif\4~f ^*v P^t-fTt^l
Did any strata contain unusable water? D Yes D No

ft

Type of water? Depgt of strata
Method of sealing strata off

(10) WATER LEVELS:
Static level ft. Below land surface Date
Artesian pressure ' • Hw. per sqwre inch Date

l
t . * a M b ,

_. . _ .. „StaiS Permit No.

(11) WELL TES
Was a pump test made? D Y«« tfyfto If yes, by whom? -

awdown i» amount water level is
owered below static level

Yield: taL/min. wiHi ft. drawdown, after -hrs.

Bafler test *3 Q gaL/min. with "3 <D». drawdown after la*.
Artesian flow g.p.m. Date
Temperature of water Was a chemical analysis made? Q Yes Q No

(12) WELL LOG:
Depth drilled & Q

Diameter of well —————.^Si——— inches.
ft Depth of completed well Q f~} ft

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifer* and the kind and nature of the material in each
stratum- penetrated, with, at least one entrv for each chans* of formation.

MATERIAL

Work started

racnt TO

19 (̂ Completed

(13) PUMP: '
Msniifnrti.ror'. Nam*

H.P.

WeU Driller's Statement:
This well was drilled under my jurisdiction and this report istrue to the best of my knowledg-apcl belief,

License No, __

IUSS ADDITIONAL SHBKTS DP NECESSARY)

I 30



OBiGINAIi * 1 » .- ^JtTJLTl?!? ÎSTiTT T TYI?TT "
f^__t _j _ . f /"' ' * - * * *i r\ '~ f ' ii ****-'** » » "j * j • j x-'jtvjLjLz

Duplicate with the * .' -' I"<-A OTATT? /%*? rtn
STATE ENGINEER, . . . . . . . - — - STATE OF OE
SfJJEiS. OREGON C" ' - - - . •

(1) OWNER: CALL.: ; C ; ,_: .- V ^ -a 11»OX'
Name CITY OF FAIRVIEW VJTV* -* 1 ^

\ *^*5
Address M»i« and FITS* S*r*>*>* !/]#£$ ***}
Block 5, Lot 7, City of Fairview '"""

i(2) LOCATION OF WELL:\
.County MultnOBian Owner's number, if any —
H. F. J>. or Street No.
Bearing and distance from section or subdivision corner
From a center point Main & First Sts,, north
r.00 ft.f thence 30 ft. east to well

(3) TYPE OF WORK (check):

, abandonment, describe material and procedure in Item 11.

(4) PROPOSED USE (check): (5) EQUIPMENT:
Domestic O Industrial n Municipal3£X Rotary Q
Irrigation D Test Well Q Other Q Dug Well Q

j) CASING INSTALLED: If gravel packed
Threaded O Welded S

or Diameter from to
FROM ft to ft Diam. Wall of Bore ft. ft.
f\ tt tt A*} tt « *J tt _, « ,, "
w O<i i& Std-

8Z oOO 1O otfi.
*• tt tt tt tt tt tt
tt tt tt tt tt tt »
n tt tt tt tt n tt

Type and size of shoe or well ring Size of gravel:
Describe joint weld

(7) PERFORATIONS:
Type of perforator used Mills Knife
SIZE of perforations 2** in., length, by 1/4 in.
B-HOM32Q ft- to 340 «. pert per foot No. of rows

M ** tt tt tt tt tt tt tt

$ ross"of 30 eac& " " "
f* *» tt «* »• M •» tt »*

** ** " ** ** " ** ** **

SCREENS:
Give Manufacturer's Name, Model No. and Size

(8) CONSTRUCTION:
Was a surf ace sanitary seal provided? TJ Yes D No To what depth 82 ft.
Were any strata sealed againsl pollution? Q[ Yes D No

FROM Q ft.to 82 ft.
t.

METHOD OF SEATING Back fill cuttings
(9) WATER LEVELS:
Depth at which water was first found f O ft.
Standing level before perforating 90 ft

Standing level after perforating 90 ft.

Log Accepted by:
CSigned] ._ __ __ .. _ Dated ...... — .. _ ....—., 19........

Owner

LERS REPORT Do Not State Well No /M "MM i

LEGON Fill to ^^ 1V1 UL T ^
———————————————————————— X>fTS ——— ̂  ————————— r^^4H

(10) WELL TESTS: (3J^J Q0l3£$f[j

Yield: gal./min. with ft. draw down after hrs
..

" • ** " M

Sh«t.-in pres-sure . . ... .......... ....... Ibs. per square inch.

Bailer test JQ.Qne. _ _ g.p.m. with _JlDne__ _ ft drawdowr
Temperature of water Was a chemical analysis made? Q Yes S Nt
Was electric log made of well? D Yes E?fNo

(11) WELL LOG:
Diameter of wen, — *2 ____ inches.

Total depth 1060 ft. Depth of completed well 1060 ft
Formation: Describe by color, character, size of material and structure, ane.
shoto thicfcness of agta-fers and. the kind and. nature of the material in eac?
stratum penetrated, -with at least one entry for each change of formation

ft. to ft.
tt tt

" "
» tt

SEE EXHIBIT "A« ATTACHED

" "

tt »»

jfc
V

t> »

M »

"
" . "

"
..

"

" TtkvVT-n^ -H** Vx^»* - \^^K.9
" <5^-»T\'»N, L^e-v-X U^'

(* **

••
„
•• ••
"
„ ,,
„ tt

Ground elevation at well site _____________ feet above mean sea leve!

Work started March 12 M 56 Completed Aug. 12 » 5k

Well Driller's Statement:
This well was drilled under my jurisdiction and this report i

true to the best of my knowledge and beliet .,

NAME BARRON & STRAYER ~£&tc^- )^Z£G^
(Person, firm, or corporation) V (Typed or printed) /^

Address Route 1, Box 254, Beaverton, Oregon^!
Driller's well number Hal GoSSCtt

[Signed] 25__^a^r2a_-£. j€d^?-<L£UC?Cl7'
. ' (WeS DriUerjy' jf

License No. -f-3~l _______ Dated ..^^^.U:^, 19̂ .2

I
I

I
I
I
I
I
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STATE ENGINEER
Salem, Oregon

Well Log

State Well No. ....lN/3
County ._JWL™OKAH_
Application No........__

Owner: .........

Driller: ............. ..?.ar.r:ori...&...Str;.a.ye.r:...................̂ ..5I..̂ .

- ___ Owner's No. ....

Date DriUed ...........155.6...

Trotstdale Formation:

Clay

Brnil riftT>.<5 anr? crrawel

Gravol
[ -.*•• i"

Gravpl rvsm(=>nt(=»d

r~" ' •L. l ay t b lnp x- j \

S-i 1 1

n , T"Gravel sflnrfy, water-Vy^m-ino-
\

Gravel, cemented; bottom of 12- in. casing at

182 feet. _/'

Silt -̂---.l̂ ,.,-

Gravel . clean

•Gravel, muddy _> Oju2-i.-(_<;.\ v
aa-»-

Gravel, cemented, static water level 110 ftX
~ m nr

Sandy River Mad stone (?): /

Clay, yellow, sandy

Sand, fine, "heaving-" C V i-

"Rock" (gravel?"), coarse

Silt, sandy
V

Sand, heavinp-

Sanr^ Mar-lr

Sand , s^me jypav?a"l

Sand, fine, wh-itft; <?-f-q+-ir« T.j-q-toj. level ri-rmrnnr?

(Feet bolov/
From

o •

5
20

59

83

105

125 •

140

203

265

•— 320

345
~»

360

380

420

445

495

^ ^535

540

560

and surface)
To

5

20

59

83

105

125

140

203

265

320

345

360

380

420

445

495

535

540

560

$75

Thickness
Cfeet)

5

15

39

24

22

20

15

63
62

55

25

15

20

40

25

50

40

5

20

15

(Continued)



I
Continued—

STATE ENGINEER
Salem, Oregon

Well Log

State Well No. __.1N/3=22ML__ I
County........____—..-....„_„„„ jj^
Application No..........__._._.___r w

^ /v 1
Owner: Owner's No.

Driller: ...............______...__..._......_____................................... Date Drilled

CHARACTER OP MATEHIAI.

to 120 ft. at 585-ft. depth

Gravel , va ter — bea r n n o-

Sand r f i na , whi te

Sand , flnft , and cn~avfil

Sandstone, bard, "sharp"

ShalR, blue

Sand, fine

Gravel, small, sandy, caving

Clay, cn~ayf «?andv

C'1a3rf yellow; bottom of 1 0_-5n . ca.sinp- at

ROO-ft. dftDth /'•.'-''- ^^,

Cnlnmbna RiTTfir Basalt:

RnoV crr'B'o'j Viafri • open l O — T n . bnle bftlnw

Rnn-ff ^.rtv ;

Clav

Rock, black, hard

Rock, hard, some blue clay

Rock, black

Clay, blue

Rock, srav

Older rocks:

Clav. blue; static water level 90 ft.

"Shell." hard

(Feet below Jar:d surface)
From

575

625

626

670

690

705

73-=;

7^5

<*' 755

/u
800

810

826

827

850

875

900

915

920

935

To

625

.626

670

690

705

715

7/K

755

800

.

810

826

•827

850

875

900

915

920

935

937

Thickness
(feet)

50

-,_

Wt

20

15

10

9ft

•\am
10

^5

10

16

l

23

25

15

5

15

2

I
I

I

1

I
I
I

I

I
I
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Continued—
STATE ENGINEER

Salem, Oregon

Well Log

State Well No. ...1N/.3.-2ZMI..
County...........................................
Application No. ................„.._....

31 Ji
Owner:

Driller:

.................. Owner's No.

Date Drilled ..................

Clay

ClaT, blue

Sandstone, gray, Tnarrt, vjat.fir— bea-r-ing;

Rock, hard, black

Clay, red and pink

Rock, broken, hard, rifiTifiri rrrnddy

Rock, broken anrl T->1n^ r»l ay-

Sand , crnny, ar\A <*"*ay

(Feet below
From

g??

950

965

967

975

998

1,002

1,030

1,045

and surface)
To

Q^n

965

967

,975

998

1,002

1,030

1,045

1,060

Thickness
(feet)

——— 13—

15

2

8

23
fy

28

15

15



STATS ENGINEER Well Record STATE Vv Salem, Oregon * Ai^wJiu. COUNTY
APPLICA

~- _ „ . . MAILING 'XXS&e
OWNER- City of.!airv:Le-W-- ___.__._ ADDRESS: m___J&tnii**

LOCATION OF WELL: Ownei

% % Sec. T. .
Bearing and distance from sectio

corner - - _

CITY AND
•'s No. .. _ STATE: ...................................

N. E. t ——— i ————
___ S., R. ............ W, W.M. ' !

t

n or subdivision | __

i
/ i
|

Altitude at well ^-30 — — - — — — _ — -— !-

TYPE OF WELL: _J>£illedL D

Depth drilled __ I., _>__L__-_ D

CASING RECORD:

12 inch

FINISH:

tfo (Vmst.ntr*pr? '" ^>(n ._,_ «

epth cased ___§3.Q _____ Section —

AQUIFERS: Gravel, Iroutdale Formation, from 265 to 3^5
Sandstone from 967 to 975

•s

WATER LEVEL:
92.7 feet below land surface on July 30, 1958

PUMPING EQUIPMENT: Typ(
Capacity _ G..Ir ""-"• *v -——--*-«.»» -—"•«""--•"•--•" 'fc* *•

WELL TESTS:
Drawdown . . __ ft.
Drawdown ... . _ ft.

i

PM.

aft^r hnnrp .......... L , . , T,

sftf>r „-- - . , bo'J^s , . - - - , , ,

FSE OF WATER ....... Public Supply Terrm. °F.
SOURCE OF INFORMATION .
DRILLER or DIGGER
ADDITIONAL DATA:

Log —— X — Water Level M
REMARKS:

Pumped 400 gpra.
Perforated 320_3*fO

f

USCB

easurements _ . . ... .. Chemical Analysis ... ___ ......

feet . — S€jA

1
fELL NO. ..1N/3-2.7.M3,...
. ....MJLTOOMAH ______ M

.TION NO. _____ 1 __ 1

_1_ 3I^ 1

i
1
|

' m

Z±~^ *
1
1

•1
1
1

_ . . HP. _..... •
•

„... __ „ GP.M. 1
.. . _ _ .... G.P.M.

__ . ,.._.. _ ..., 19. . •' •

. Aquifer Test ....... __ ._ •

1

•i

1



. TABES of representative went In the East Portland, area,
Oregon — Continued

.-:(.,;-•
"" 'Material! Thick,

ness(feet)
Depth
(feet) Materials

Thick-
ness
(foot)

Depth
(feet)

1N/J-J3G4
[Reynolds Metals Oo, Drilled by B, T, Strasser Drilling Oo,, 1949]

Old well, no record ———————
Troutdale Formation:

. 811t, sandy, blue.. —————
Silt, sandy ..................

.-.» . Sand, hard-packed; some
Slit, sand'and gravel layers...

Bund, hard-packed — . — ..
Clay..... __ ..............

190
18
21

. 11
0
8

85
.35

5
8in

15
5

190
209
227
238
244
252
837
372
377
885
401
410
421

Band, hard-packed.. ——— ..Clay, tandy, containing some

Ing................... .. ..
Gravel, cemented ———— ...
Sand and gravel, water-bear-
Bill, blue.....................

Shale, hard...................

11
29
11
10
31
7

12
4

01
28
38

432
491
472
jflO

513
520
532
539

5(0
687
025

1N/8-23K1
{Reynolds Metals Oo. Drilled by R. J. Strassor Drilling Co., 1049 and 1954]

Artificial fill and younger allu-
vium:

Tonnger alluvium; •
8Ut and clay.... ..............

Sand, coarse, gray; gome clay.
Troutdale Formation:

Band, coarse, some grovel,

• Band; In part water-bearing ...

Clay and sand..... — . .......
Sand, fine, containing scat-

24
18
12
89
13

31
43
81
16
24
47

24
42
54

143
156

187
230
234
205
281
305
352

Troutdale Formation— Don.

Sand and clay, containing
Sand, hard-packed, contain*

Band and gravel, loose, writer-

Sand and silt.. _ ...........

9
23
12
13
11
26
23
13
20
70
20
0
9

391
384
396
409
420
449
474
487
607
677
697
009
615

2.—Drillers' logs of representative wells in the Bast Portland area,
Oregon—Continued

[OUyroj[.FalrvIew, Drilled by Barren A Strayor, 1050)

1N/3-34N1
[Carl Zlmmerman, Drilled by Stclnman Bros. Drilling Oo., 1944]

1/1-iai
[Sunnybrook Fnrm, Drilled by A.M. Jnnnstm DrlllliiK Co.,

t
Materials

Thick-
new
(foot)

Depth I!
(feet) Materials
~ — - — H — -^Y

Thick-
ness
(fcot)

Dopth
(feet)

Troutdale Formation:
Olay............ .............
Qravel..— ,..—...——-.

Slltf...........— ............
Gravel, sandy, water-bearing.
Qravel, cemented; bottom of
Silt......—. .................

Grnvnl, cflmontort; nwl 110 ft..
Sandy Hlvnrt?) MiKlntono:

"Koelc" (gravel?), ooorso .....

Sand, fine, white; swl
dropped to 120 ft at 686-ft

Sandstone, hard, "sharp" ....

6
15
39
24
22
20
15

63
62
65
25
15

20
40
25
50
40
5

20
15

60
1

44
20
16
10

6
20
69
83

106
125
140
203
2fl5
320
345
300
380
420
445
405
635
640
660
576

025
626
670
690
705
715

Bnndy Rlver(t) Mudstone— Con.
Gravel, small, sandy, caving.
Olay. yellow; bottom of 10-ln.

Columbia River Basalt:
Rock, gray, hard: open 10-ln.hole below 800-ft depth.....

Rock, hard; some bliio clny—

Oldor rocks:
"Shell," hard.................
Olay.............. — ........
"Sand rook," (tuffaceous(7)

Sandstone, gray, hard, water-

Rock, broken, hard; drilled
Rook, broken, and blue clay..

20
10
10
45

10
16
1

23
26
25
Jfi
6

15
2

13
15
2
8

23
4

28
16
16

735
745
765
800

810
826
827
850
876
000
UI6
020
035
937
950

966
007
975
998

1,002

1,030
1 046
1,000

Fluvlolaeustrlne deposits: 11
25
8

25in

11
37
45
70

Troutdalo Formation:

Qravel, fine, and coarse sand .
35
10
2

120
130
132

Fluvlolncustrlno doposlts;
80

6
13
2

80
85
08

100

Borlng(?) Lava— Continued
Rockm............... ....... 10

33
9
4

110
143
U>2
159
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jfc-». fj\i?+*ff}&- *N^ JC"B *» /v ' * ty jt ^K Iff T? 3PJI i *!• .*f* /*^«2 ' s ^» ^^^ f^~~ \jv^j->f^%.— '~vS'- •*->*•_" t-Ty jljjf / .v * T^ "~~ ^^i^*^ JL.-ti*. . * _x— - ' ^^*i|̂ i* £** x^^ 'i \",• ' ,,t- ' -a?.^ ft-Ki.. .. .- .̂-.- - . - ; . . . - / - ^ \ $ J .:

HUBSSRIES, J B U I T AND 0 A I R T I H G IMDUSTBIIS \^ _^X

.Jalj-18, 1958

^ , ,/,£^, £0^3d.'-H ^ f^^ v4-^1
State Engineer V "" ̂ .v. . " ' , - - - - - - -
Sales, Oregon '̂'

Attention! Jack Sceva, Qeoligist

Dear Mr. Scerat

In reply to your letter bearing file #0-529 in regards to re-
perforating oar well by Haidcon Bottner*

Ifr, Bottner reperforated this well with ?6$ perforations.
Perforating was done between the 2?5 foot and 3UO foot levels.

Test Pouring was done over a two day period with the following
results:

Static water level bef core reperf oration —————— ^ —— 93 feet
Static water level after reperforation ——— ————— 8? feet

3¥> 3.P.M.- - - -11 foot draw down
380 O.P.M.- - - -13 » » *

580 * - .- - -asj * » »
780 » - - - -38 " » »
Of*fl M J ff m * „oj>o n — — — -4(5 •

85O O.P.M. was the capacity of the test pt»p used by Mr. Bottner
.

Inclosed find Form B and Form C, covering coiqpletioa and application
of this well. ,

Sincerely x?^z/^ ^>^w
^=^^^^^f^' X^^x^Z^k^/

Thomas L. Shaw
Water Superintendent

if 1ffijm •Sv.. , •
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- * STATE OF OREGON ( <^»
WATER WELL REPORT^ 73

a required by ORS S37.76S) \^t JUL 2 8 1992 (START CARD) 0 37319

(1) OWNER:
Name CITY OF FAIRVIEW

Well

Address 300 HARRISON ST.
OMAH Latitude^

city FAIRVTEW State OR
(2) TYPE OF WORK:

D Deepen I—I Recondition I_1 Abandon
(3) DRILL METHOD:
D Rotary Air CD Rotary Mud [XKCabie
IH Other _______________________
(4) PROPOSED USE:
D Domestic OCCommunity LJ Industrial
d Thermal CD Injection D Other __

I—I Irrigation

(5) BORE HOLE CONSTRUCTION:
Special Construction approval LJ Yes EXNo Depth of Completed Well 314 ft.
Explosives used LJ Tfes XXl No Type;_______ Amount_______

HOLE SEAL Amount
Diameter

24
16
14
10

From
o

?,8
100
157

To
?R
100
157
37?

Material
HFMRNT

From
0

To
157

sacks or pounds
2O9

How was seal placed: Method D A
D Other ______________

DB DD DE

Backfill placed from ft. to ft.
Gravel placed from -^S f t - to 314 ft

Material.
Size of gravel fcff & 10-20

CASING/LINER:

I

I

I

I

I

I

I

I

I

CasingL.
Diameter

: 10
10

From
+2
301

To
200
322

Gauge
.250
.365

Steel

n
D
D
n

Plastic
D
nn
n
D
n

Vfelded

n
D
n
n

Threaded
D
D
D
D
D
D

Final location of shoefs) . 322
(7) PERFORATIONS/SCREENS:

D Perforations Method V-WIRE

From

(Screens

To
Slot
size

Type .TOHNSOM

Number Diameter

Material _STAIKLESS
Tele/pipe

size

201
236
265
6" r
6" r

216
256
301

r.ANIC T
LANK 1

.060

.060

.030
IPE V
TPB *

/K PA
ROM i

6"
6"
5"

CKER FF
16-236

P/S
P/S
P/S

OM 189

Casing

D
D
D

Liner

D
n
D
D
D

S"^
iXkPump

Yield gal/min

rfesffng time is 1 hour

D Bailer D Air

Drawdown Drill stem at Time

Rowing
I—I Artesian

500
500

^ 360
•

56
60
45

5/hr.
12 HR
24 HR

Temperature of Water 56 Depth Artesian Flow Found _
Was a water analysis done? X2 Yes By whom COFFF.F. T.ARS
Did any strata contain water not suitable for intended use? 1 I Too little
D Salty D Muddy D Odor D Colored D Other _________
Depth of strata:._____________________

OF WELL by legal description:

N or S. Range 3E
_Longitude_

_E or W. WM.
Section 27
Tax Lot_ -Lot_L

SW M
_Block_ SubdivisitinSHAES 1

Street Address of Well (or nearest address) 199 CRESTWOOD ST.

(10) STATIC WATER LEVEL: ~~
102_____ ft. below land surface. Date 7—3—92

_____ Ib. per square inch. Date________Artesian pressure
(11) WATER BEARING ZONES:

Depth at which water was first found 28

From
200

To
300 .

Estimated Flow Rate
350-500

SWL

10?

(12) WELL LOG:
Ground elevation .

Material
CRUSHED ROCK & DIRT
SILTY SOIL
SILTY SOIL V/LARGE BOULDERS
CEMENTED COBBLES & GRAVEL BRN
GRAVEL GREY LOOSLY CEMENTED
GRAVEL & COBBLES TIGHTLY CEMTD
GRAVEL & CLAY GREY
CLAY GREY
SANDSTONE BLACK
SANDSTONE BLACK W/GRAVEL
SANDSTONE BLACK
SANDSTONE BLK W/STRKS OF CRN
GREY CLAY

SANDSTONE BLACK
SANDSTONE GRAVEL CONGLOMERATE
BRN CEMENTED

SAND BRN
SAND & GRAVEE BRN CEMENTED
GRAVEL CARAMEL BRN W/SAND GREY
• -'iSRN 'K/J¥lICA'''.'!SEMENT)ED
GRAVEL GREY. BRN, TAN W/SAND &
MICA LAYERS OF LOOSE & LOOSLY

From
0
1
7
10
21
42
81
86 "
TOT-
125
128
140

144
157

164
165
194

201

To
1
7
10
21
42
81
86
101
-126"
128
140
144

157
164

165
194
201

207

SWL

\1 L-~

C U/—— . -f

*~<.l
\ "

<f-

. Completed.
(unbonded) Water Well Constructor Certification:

I certify that the work I performed on the construction, alteration, or abando.
ment of this well is in compliance with Oregon well construction standards. Materia
used and information reported above are true to my best knowledge and belief.

WWC Number .Z/

(bonded) Water Well Constructor Certification:
I accept responsibility for the construction, alteration, or abandonment work pc

formed on this well during the construction dates reported above. AH work pcrfornu
during this time is in compliance with Oregon well construction standards. This rcpo
is true to the best/of my knowledge and belief.

WWC
Signed Date *1 ' '



STATE OF OREGON
WATER WELL REPORT

(«s required by ORS 537.765)

/M3&, I

..WATER

(I) OWNER:
Name CITY OF FAIRVIEW

Well Number. 6-NEW SAL

300 HARRISOH ST.
city FAIRVIEW Siate OR Zip 97024
(2) TYPE OF WORK:
D NewWdl D Deepen i—I Recondition L_J Abandon
(3) DRILL METHOD:
D Rotary Air D Rotary Mud D Cable

(4) PROPOSED USE:
f~l Domestic D Community D Industrial
D Thermal D Injection D Other __

D Irrigation

(5) BORE HOLE CONSTRUCTION:
Special Construction approval LJ Yes D No Depth of Completed Well.
Explosives used d Yes D No Type________ Amount_

HOLE SEAL Amount
Diameter From

^

To Material From To sacks or pounds

How was seal piaced: Method D A DB DC D0
D Other
Backfill placed :
Gravel placed front_

Material.
Size of gravel

(6) CASING/LINER:
Diameter From To Gauge Steel Plastic Welded Threaded

Casing;.

Liner:

D
Dn
D
D
D

D
.D
D
D"
D
D

D
D
D
D
D
D

D
D
D
D
D
D

Final location of shoe{s)
(7) PERFORATIONS/SCREENS:

D Perforations Method ____
LJ Screens Type ______ Material .

From
Slot Tete/pipe
size Number. Diameter size Casing

D
D
D
D
D

Liner

D
n
n
n
n

(8) WELL TESTS: Minimum testing time is I hour

D Pump D Bailer D Air

Yield gal/min Drawdown Drill stem at Time

Flowing
LJ Artesian

I hr.

Depth Artesian Fiow Found .
By whom__

Temperature of Water ________
Was a water analysis done? D Yes
Did any strata contain water not suitable for intended use?
D Salty D Muddy D Odor D Colored D Other
Depth of strata: .. ____________;____"'

D Too little

^ <***»

, ——^.ON OF WELL by legal description:
County MULTNOMAH Latitude___________Longitude.
Township_lN____ N or S. Range_3E______
Section 27______.__ SW « ____

or W. WM.

Tax Lot_______Lot____Z___Block______Subdivision_SJIAl
Street Address of Well (or nearest addressl 199 CRESTWOOD ST.

(10) STATIC WATER LEVEL:
•• ____ ft. below land surface. Date_

Artesian pressure. . Ib. per square inch. Date_
(U) WATER BEARING ZONES:

Depth at which water was first found ___

From To Estimated Flow Rate SWL

(12) WELL LOG:
Ground elevation.

Material
SAND & GRAVEL BRN GREY CEMENTEI
VERY FINE SILTY SAND V/MICA &
SOME GRAVEL TAN

FINE TO MED FINE TAN-BRN SAND
W/MICA & SOME SILT

LARGE COBBLES & GRAVEL CEMENTF.r
W/COURSE ANGULAR SAND & SOME
MICA

CEMENTED SAND VERY COURSE W/SOP
GRAVEL FINE

SAND BRN, GREY, WHITE VERY FINE
¥/SOME SILT

GRAVEL SMALL TO MED COURSE GRY
BRN W/SAND LOOSLY CEMENTED

SAND BRN GRY MED TO FINE W/MICA
SOME SILT

SAND BRN/GRY MED TO COTIRSE W/
MICA

SAND COURSE, ANGULAR W/SMAT.T,
GRAVEL CEMENTED

RRAVKT, & SANTJ MED COimSF. CMTO
rrr.AY GREY SATIDY

From
207
218

226

234

E257

258

263

265

282

2R4

287
312

To
218
226

234

257

258

263

265

282

284

2fV7

31.2L.
322

SWL

*
i
i

-^A

i
|•j

du

I

I

I

I

I

I

I

Date started. . Completed.
{unbonded} \Vater Well Constructor Certification:

I certify that the work I performed on the construction, alteration, or abando
ment of this well is in compliance with Oregon well construction standards. Materu
used and information reported above are true to my best knowledge and belief.

I

I

I

I

I

I

Signed
WWC Number

*-*JDate_/

(bonded) Vfeter Wfell Constructor Certification:
I accept responsibility for the construction, alteration, or abandonment work pt

formed on this well during the construction dates reported above. AH work perform-
during this time is in compliance with Oregon well construction standards. This rept
is true to the brast^of my knowledge andjbelicf. " /* O'

Slf ~14 Sl¥~ / / WWC Ntlmher ^ '
Signed .X^C -̂cr^ //, s^rtA^tLe^; Date _j2

I
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STATE ENGINEER MUUT well

001360
OWNER: _..

LOCATION OF WELL: Owner's No. ... J.5..
N.

..% _M.% Sec. ...??.... T. _JL_ 2L," R. _2_
Bearing and distance from section or subdivision

GR- 1588
MAILING

....._.._ ADDRESS:
CITY AND

__..__ STATE:
E.

. W; W.M.

STATE WELL NO. ..1N/3-27H-
COUNTY -MaLtnomah..............
APPLICATION NO. ..

corner .....

Altitude at well ........ ..60.!..

TYPE OF WELL: RroXLejd..... Date Constructed _.JLc&Q_.._
Depth drilled _._2£5.t._._._ Depth cased _-27$»_....._. Section

CASING RECORD:
12" from 0 to 84 ft.
10" from 51 to 103 ft.
8" £rom 103 to 275 ft.

FINISH:
Perforated: 12" from 53 to 63 ft.

12" from 65 to 75 ft.
10° from 65 to 75 ft.
8" from 195 to 220 ft.
8" from 240 to 263 ft.

AQUIFERS:

WATER LEVEL:
35f

PUMPING EQUIPMENT: .Type .̂ jCJmona..iairMne_._.—....
Capacity _....._JiQ.Q____ G.P.M.

H.P. __3QL_.

WELL TESTS:
Drawdown ..
Drawdown

...6Q.~..._— ft. after _________ hours

....._...._... ft. after ...___.____ hours
___._ G.P.

_______ G.P.

°F.USE OF WATER .̂ ™...i...-J:̂ .igatipri..&..£ianuf...... Temp........
SOURCE OF INFORMATION ......Qi-...Record.;.._....................._.__._.„._...
DRILLER or~ DIGGER .—..._._....._...___...................__._________
ADDITIONAL DATA:

Log .......X...... Water Level Measurements .................. Chemical Analysis

.. 19..

Aquifer Test
REMARKS:

Irrigation of 110 acres.

State PrintLne SS316



I
STATE ENGINEER
. Salem, Oregon

Owner: ..........— ?^£14:§J'7..Fa2>ffis Inc

Driller: ...... .. __ . .. _.

State Well No. ...J
County MaJ-tncsne
Application No. ..GJE

Well Log (^23^
^— ~_ __— <

« . _ ...... .„.__....._...........„_._ __ Owner's No.

___ .... . Date Drilled . -.19̂ 0 „

J3/3~27.E __ •
fc A*^B
.̂.1̂ 12 ^̂
} ----- 1

~ 1

Gravel, sandstone & boulders

Sarri

Gravel Kith some -water 4-

Cement gravel

Gravel with binder

Fine sand & silt

light gravel

Sand & gravel

Ceanent gravel

Pea gravel trace of water

Cement gravel

Yellow sand & gravel - wate-r <—
\

White sand & silt

Cement gravel

,"

(Feet below
From

n

TL

75

17^ '

179

187

198

20^

212

21̂

9^2

9&J

-and surface)
To

3R

51

75

17*

179

187

198

2Q^

212

?J^

9f&

->&

275

Thickness •
(feet) •

QQ ^^^ |
—— 13 ——

24- |

80

-^- I

a 1

7

-^- 1
__0£ —— |

\ 1
——— 1

1
1
1

*l

——— ,\
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STATE EjfelNEER Mil l T"
Salem, Oregon IVIUL. 1

001362
OWNER: Fairview Farms Inc.

LOCATION OF WELL: Owner's No. . ..

SE y4 MB % Sec 27 T 1 jt

WeirBecord STATE WELL N0- -^^ZTS.vveii necora COUNTY .....Muitnomah.
GK- 1585 APPLICATION NO. .J3B,s..lit3!

MAILING f^^](^U^
... ....... ,.......„ ADDRESS: ......lt.,...2,...Bpx..fei... __vSAT ^

iCITY AND \L-
«2 STATE' Troutdalej Oregon

R 3 W.W.M. '• Xf^
1 ' "^v-fBearing and distance from section or subdivision i i x

COmGT -CQ37 XO CSt"ti. PR SO^< SJcgrfccll 0jQ

Altitude at well .. 60*

L U13T) •— — — * j •%?* ,\»
^^^^=— J^

... . __ • — — — ""i iTv^^^—1 ; ^_/
| _ ; _^

gg^^^^^^ ̂ ^^^^^*^
i i

•
TYPE np WtfTrV TVm*^ r»at° C^n^T^d 1°3P ..,.,.,.,.. !_„_,.. i
Depth drilled ^08' Depth cased J^0» ._. Section... .. 23. .......

CASING RECORD:
12"

FINISH:
Perforated: from 66 to 75 ft.

from 76 to 83 ft.

AQUIFERS:

WATER LEVEL:
30'

-

PUMPING EQUIPMENT: Type .PQmQna.._tur.bine._. ____ !_.. _ _.. . _ ....... __ . __ _ __ HP. ..... _..2£L...
Capacity .. _5fiQ_ .... GP M.

WELL TESTS:
Drawdown ..... _ ...35- _ — ft. after „_

Drawdown ....................... _ ft. after ....

USE OF WATER ...Pxaa .̂.Irr:i.gat.lon
SOURCE OF INFORMATION ...GS..Iiec
DRH.LER or DIGGER ................................
ADDITIONAL DATA:

Log _ .._..„._ Water Level MeasuremE
REMARKS: w. . -.s, _. ,Fxrst 166 ft. -unknown

log: Cemented gravel
Yellow clay-
Dark binder in gravel
Green sand stone
Gray sand stone
Cemented gravel

Zrariga-fcion of 2 acres.

hntirs -&OQ -- G.I

... ............... „ hours ..... _ .. ___ .... ... _ ... ..... _ ... ...._..................... G.I

& -Uanuf » Temp. . . .. °F. . _ ...... . ... , 19.
ord— _ - _ . _ .... .... ... _ .... _ . __ .... _ ___ .. _ .. _ .——.... _ ......

aits ............ _ Chemical Analysis .................... Aquifer Test ............

167 to 27 -̂ ft.
27^ to 2?8 ft.
278 to 324 ft.
32 -̂ to 3^ ft.
3^6 to 392 it.

. 392 to *J08 ft.

«;*»**» -p!-rr>«T^ RSSlft



STATE ENGINEER
Salem, Oregon

OWNER: ..FainYiew..Fariris.Inc:̂ ..... __ .

LOCATION OF WELL: Owner's No. __
N.

.....SI.y4 _J5L% Sec. .. 2Z.... T. _JL_JEE£E
Bearing and distance from section or subd]

Altitude at well ...................65?.......................

Well Record STATE WELL NO. ..iw/3^7H......
COUNTY .....Multoomah, . . m

GR- 1584 APPLICATION NO GKr- 1438 •
MAILING

_ ..........._... ADDRESS: . _ Et.._.2.*..B2X
CITY AND

.jr3 — .... _ STATE: „ _ ._^Cceutdale_,.
1 y^

L ...3._..3̂  W.M. |
vision . i
jnasLjsxss- — .... - 1 B Jt>^~^^~

•
Sfiwfw^yJ-Sfe-!—
^^^^^
_- ————— 1 ——— —— :_

I
>

TYPE OF WF,T,T,- Drilled pat« nnntfmH^d 1954 _..., I-,,.,,
Depth drilled ......._.182 *„.„„_.„ Depth cased

CASING RECORD:
8"

FINISH:
Perforated: from 139 f to 143*

from 143* to 150'

. ..3,6>2.1 .. ___ Section. .

40 rS") •
OregQR ̂ ^ I~ •

J% i
— H2 |
^n^te^
.,£-5.-.J. „ I

i •
__J___ |

27 •

1
1

•1
AQUIFERS: |

WATER LEVEL:

PUMPING EQUIPMENT: Type ™P§erl
Capacity _____1QO_. __ G.P.M.

WELL TESTS:
Drawdown _ . . _ 85.—.. ft after _
Drawdown __ _ . ft after

USE OF WATER Dcou * Irrigation &
SOURCE OF INFORMATION ....J?R..5ee.<
DRTT.T.'RH or DTQG'RH

ass .tajrjaaua _ ,„ „.„ . _ . . ___

.„ hours _..r .................... .....r.._.........l 1

hours

. JlaptC.... . Temp. ... . _ °F. __ ..
?E4._ ...............

ADDITIONAL DATA:
Log ___ „ Water Level Measurements __ .... _ . Chemical Analysis ....... _ ......

REMARKS:
log; Top soil

Yellow clay
Yellow clay & boulders
Blue clay, sard & silt
Gravel
Gravel -with binder
Brown clay
Cemented gravel

o to 6 ft.
6^0 14 ft.

14 to 29 'ft.
29 to 13? ft.

137 to 150 ft.,
_3-5P. to_l£k) ft....,,,
J.6.0jto_l£4 ft.
"i64~to~lS2 ft."

State FltettoS 89316

1
. ... . H.P. JLO •

Jtt ... . G.P.M. •
GPM ™

, 19........ •„. _ . __ : _ i
. Aquifer Test ______ - |

•!i
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NOTICE TO WATER WELL CONTRACTOR
The original

of this repoi
filed

, STATE ENGINEER, S
within 30 da

of well

WATER WELL REPORT
STATE OF OREGON

(Please typeVjr. print) f

3 fxj EEF2 (Do not wr*te above this line)

i
wl VJ\_TState Well No. L^ J J^JI

& State Permit No. ,

(1) OWNER:
Name Gordon Coulsey
Address 2JL6Q N. E. Halsey3

Port! and T Oregon
(2) TYPE OF WORK (check):
New Well S Deepening D Reconditioning D Abandon £3
T-f abandonment, describe material and procedure in Item 12.

(3) TYPE OF WELL: (4) PROPOSED USE (check):

Cable7 8 ?etteT D Domestic ^ Industrial D Municipal Q
T3ug D Bored D Irrigation D Test Well D Other Q

. .) CASING INSTALLED: Threaded D Welded Of

_ £j "Diam. from _ Q . . ft. to 67 ft. Gage _p250

/PERFORATIONS: Perforated? D Yes g No,

Type of perforator used

Size of perforations in. by in.

jw»rfniT3tionfi -from ft \e\ ft

. r .... .. perforations from ....... ft to ft

, ... ... .. perforations from ............................ ft. to ................................ ft.

(7) SCREENS: well screen installed? Q Yes g No ^ '
**"i fj —

nialri. plot siw* Set. from ft to ft

Dian>, Slot sire S<^t from ft to ft

(S) WELL TESTS* Drawdown is amount water level isx ' lowered below static level

Was a pump test made? D Yes B No If yes, by whom?

Yield: gal./min. with ft. drawdown after hrs.
" n "

~

Bailer test 20 gal./min. with U5 ft. drawdown after 2-his.

Artesian flow g.p.m.

iperature of water Depth artesian flow encountered ft.

(9) CONSTRUCTION:
Well seal— Material used . ...JBentOnite

Well sealed from land surface to _ ....I? ft
Diameter of well bore to bottom of seal ... 1Q. in.
Diameter of well bore below seal .. ......a. _ in.
Number of sacks of cement used in well seal .... . . ' 0 sacks
Number of sacks of bentonite used in well seal _ *- sacks
Brand name of bentonite _ . _ .. . Well Gel
Number of pounds of bentonite per 100 gallons
of water -̂1? jj-jr- /100 nals

Was a drive shoe used? QJ Yes Q No Plugs ___ Size: location . ___ ft.
Did any strata contain unusable water? Q Yes [Of No

Type of -water? depth of strata
Method of sealing strata off

Was well gravel packed; D Yes 59 No Size of gravel: ... .. .

Gravel placed from __________ ft. to ________ -,.... ft.

(10) LOCATION OF WELL: Q_£^
County MtO/bnOIBah Driller's well number

i/4 % Section 27 T.I ^ R> 3 E. w -

Bearing and distance from section or subdivision corner

(11) WATER LEVEL: Completed well.
Depth at which water was first found Jif)

Static level 10 ft. below land surface. Date 5/3/7

Artesian pressure Ibs. per square inch. Date

(12) WELL LOG: Diameter of well below casing _ 6!L.......

Depth drilled 72 ft. Depth of completed well 72 .

Formation: Describe color, texture, grain size and structure of materia
and show thickness and nature of each stratum and aquifer penetrate
with at least one entry for each change of formation. Report each change
position of Static Water l&vel and indicate principal tooter-bearing stra

MATERIAL

Top soil
Silty brown sand
Botilders
Cemented gravel, oce. boulder

-•Sand & gravel, occ. boulder
J^X. (,- ,- -< c* A

'

From

0
2
h
8

Uo

To

2
h
8

ko
72

SWI.

Work started It/16/71 19 Completed 5/3/71 19

Date well drilling machine moved off of well 5/M-/71 19

Drilling Machine Operator's Certification:
This well was constructed under my

Materials Wed and information reported
best knowledge and beSBef.

\"\^)riflin|;'»»aVhKe Operator)

Drilling Machine Operator's License No.

direct supervisic
above are true to r

Date ...S/lQ/11,9...

..........5.2.3....................

Water Well Contractor's Certification:
This well was drilled under my jurisdiction and this report

true to the best of my knowledge and belief.
Name &* M, Janns en Drilling: Co.

(Person, firm or corporation) (Type or print)
Address 23p7fr£w W. Tualatij^ Salley Highway

~^^^j^v/& -'yfsSt* --^^yn
C~ (Watcr^WeUContractor)

Contractor's License No. .. X?..™. Date .....5/.±?/Ji....,,....., 19..



STATE ENGINEER
Salem, Osegon

MULT Weu Record STA^
nr. iQ^Q ' rSHHX

1
^ELLNO. 1N/3-27P

Multnoroah •
U U J L O U C J .ai'jL-.ramv'.uum WO. __ wn.-j>jj7 •• — 31̂ ^ ^^

OWNER- William Alan Townsend and ADDRESS' ^m^e 2, Box 111 ( 3> 3- | ^^^
Florence M.

LOCATION OF WELL:
Towisend CITY AND
Owner's No. . _... . .. STATE: ... .. .̂ Hlat?al:e>

_§!_-% -M...y4 Sec. ..27...... T. ...l......*Ŝ  R. _J=L_X- W-M-
Bearing and distance from section or subdivision
corner.... .SQO.L.H*...an.d..SQQ.r. .1̂ . ___ „ __ ... ...

Altitude at well ......... .

TYPE OF WELL: _Jri
Depth drilled ... JZ.41

CASING RECORD:

6"

i
11 «rl pnt- r-^ncfr.^^ 1 Q^9 ,..._ ..., |, „„„,..,._

Depth cased J&Q.1 . Section „ .

FINISH:

perforations

AQUIFERS:

sandy loam,

WATER LEVEL:

25'

PUMPING EQUIPMEN1

Capacity .. ........^9...
WELL TESTS:

Drawdown ___ ~2— ..
Drawdown ............... ..

USE OF WATER ..MS-
SOURCE OF INFORMS
DRILLER or DIGGER
ADDITIONAL DATA:

Log „....?........ Water I

sand rock, gravel

T- Type Jacuzzi
. __ G.P.M.

ft. after . . .„ . . . hours ......... _ .5̂ 35155. IJaP

ft. after _ hours _ __ ... _____

rjr & Irrigation Temp. . °F. .... _.
LTION GR-.3P93 ... ... . .. .

jevel Measurements ........... __ Chemical Analysis ....... _ .....

Oregon •. . —————

i 1r i
! •— — _, _ i _ •« ™i

L__i__ |

1

1

•1

1

1

HP 10 |——— I

CJPM •
GPM

_^_ ——— 19_.....|

. Aquifer Test ...... _ ....... |
REMARKS:

Sandy Loam
Layer Sand Rock
Gravel Material

12
U to 6

to bottom 72'

State Printing 89316
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Table E-1
Monitoring Wells Associated with Site Areas
Reynolds Metals Company - Troutdale Oregon

Site Area
Bakehouse
Columbia and Sandy Rivers
Company Lake
Cryolite Ponds
East Potliner
-airview Farms
North Landfill
Scrap Yard
South Ditch
South Landfill
South Wetlands
VOC Area
Western Extent

Monitoring Wells Used to Evaluate Water Quality in Site
MW28, MW40, MW41, MW42, MW43, MW44, MW45, MW46
MW08, MW10, MW51, MW52, and MW53
MW06, MW07, MW20, MW22, MW27, MW29, MW30, MW31
MW01, MW19, MW47, MW50
MW1 1 , MW34, MW35
MW31.MW39, FF04

MW09, MW20, MW21 , MW22, MW23
MW02, MW13, MW14, MW24, MW25, MW49
MW01, MW04, MW11, MW16, MW25, MW35, MW47
MW03, MW16, MW19, MW26
MW04, MW17, MW18, MW36, MW37, MW38
MW28, MW32, MW33, MW48
MW06, MW12, MW15, MW30, MW31, MW39, FF04

Abbreviations:
FF = Fairview Farms
MW = monitoring well
PW = production well
VOC = volatile organic compound
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse
Bakehouse

Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers

Groundwater
Zone

Silt
Silt
Silt
Silt
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

Silt
Silt
Silt
Silt
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS

Report
Class

CONV
M-TOTAL
M-TOTAL
M-TOTAL
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC
VOC
VOC
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC

M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
CONV
CONV
CONV
M-DISS
M-DISS
M-DISS
M-TOTAL
M-TOTAL

Analyte
Ruoride by Field
Aluminum
Barium
Iron
Ruoride by Field
Aluminum
Arsenic
Barium
Copper
Iron
Lead
Selenium
Silver
1,1,1 -Trichloroethane
Tetrachloroethene
Toluene
Chloride
Hardness, Total
Solids, total Dissolved
Barium
Calcium
ron
Magnesium
Manganese
^otassium
Sodium
Toluene

Aluminum
Barium
Chromium
ron

Chloride
Fluoride by 300.0
Ruoride by Field
Hardness, Total
Solids, Total Dissolved
Sulfate
Aluminum, Dissolved
ron, Dissolved

Manganese, Dissolved
Aluminum
Barium

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
EIŜ L-
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
nMt_
mg/L
mg/L
ms!L-
mg/L

Number
of Detects

19

•
1

28
2
1
1
1
1
1
1
1
2
I:
1
1
1
1
<q

1

4
1
1
1
1
1

3
1
1
1
1
3

10
1
1
1
2
4
4
6
2

Number o
Samples

20
•
1
•

28

1
1
1
4
1
4
1
1
1
1
2

3
1
3
1
1
3

10
1
1
1
2
4
4

10
4

Frequency of
Detection

0.95
1.00
1.00
1.00
1,00
1.00
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.67
1.00
0.33
1.00
1.00
1.00
0.75
1.00
1.00
1.00
1.00
1.00
1.00
0.50

1,00
1.00
0.33
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.60
0.50

Minimum
Nondetect

Value
0.4

0.004
0.01999

0.002
0.1

0.001
0.00499

0.003
0.001

0.001

0.01999

0.001

0.00999

0.05
0.01999

Maximum
Nondetect

Value
0.4

0.004
0.01999

0.002
0.1

0.001
0.00499

0.003
0.001

- 0.001

0.01999

0.001

0.00999

0.05
0.01999

Minimum
Detected

Value
0.68

0.067
0.03809

2.83
0.57999
0.05359
0.0086

0.03779
0.002

1.22
0.0041

0.00499
0.003

0.0002
0.00069
0.00018

5.5
89

168
0.0225

20.2
1.82
8.32
1.19
3.48
7.12

0.001

0.165
0.0599
0.0141
0.397

13.8
2.47
2.49

55
143
4.9

0.01629
7

0.407
0.07469
0.0263

Maximum
Detected

Value
20.2

0.067
0.03809

2.83
22

0.12399
0.0086

0.03779
0.002

1.22
0.0041

0.00499
0.003
0.002
0.002

0.00018
5.5
89

168
0.032
20.2
3.98
8.32
1.19
3.48
7.12

0.001

0.24799
0.0599
0.0141
0.397

13.8
3.75
10.8

56
143
4.9

0.07389
12.7

0.666
0.53899
0.02759

Arithmetic
Mean

9.18
0.0670
0.0381

2.83
4.91

0.0888
0.0053
0.0239
0.0015
0.6350
0.0023
0.0037
0.0023
0.0009
0.0013
0.0004

5.50
89.0
168

0.0231
20.2
2.84
8.32
1.19
3.48
7.12

0.0008

0.1977
0.0599
0.0080
0.3970

13.8
3.24
5.37
55.0
143

4.90
0.0451

9.71
0.5400
0.1810
0.0185

Geometric
Mean

5.54
0.0670
0.0381

2.83
2.40

0.0815
0.0041
0.0194
0.0014
0.2470
0.0014
0.0035
0.0021
0.0006
0.0012
0.0004

5.50
89.0
168

0.0212
20.2
2.70
8.32
1.19
3.48
7.12

0.0007

0.1946
0.0599
0.0071
0.3970

13.8
3.19
4.42
55.0
143

4.90
0.0347

9.34
0.5258
0.0929
0.0164
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Table E-2
Summary Statistics for Monitoring Wells by S te Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers
Columbia and Sandy Rivers

Company Lake
Company Lake
Company Lake
Company Lake

Groundwater
Zone

UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
ntermediate
Intermediate
ntermediate
Intermediate
Intermediate
ntermediate
Intermediate
Intermediate
ntermediate
ntermediate
ntermediate
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

Silt
Silt
Silt
Silt

Report
Class

M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
CONV
CONV
M-DISS
M-DISS
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC

CONV
CONV
CONV
CONV

Analyte
Beryllium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Chloride
Fluoride by 300,0
Hardness, Total
Solids, Total Dissolved
Sulfate
Iron, Dissolved
Manganese, Dissolved
Arsenic
Barium
Calcium
ran
Magnesium
Manganese
Dotassium
Sodium
Toluene
Chloride
Hardness, Total
Solids, Total Dissolved
Sulfate
Aluminum
3eryllium
Calcium
ran

Magnesium
Manganese
3otassium
Sodium
Toluene

Chloride
Cyanide, Total
Hardness, Total
Nitrate-N

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L

Number
of Detects

<
1
i
i
1
1
i
1
1
1
f.
1
1
1
t
£

1

1

1

7
1
3
1
1
1
1
1
1
1
1
1
1
5
1
1
1
1
2

4
1
4
4

Number of
Samples

10
•
8
8

10
1
£

1

1

1

2
1
1
1
£.

£.

10
c

1
7
1
3
1
1
2
1
1
1
1
7
7
1
5
1
1
1
1
2

4
8
4
4

Frequency of
Detection

0.30
1.00
0.50
0.50
0.10
1.00
0.80
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.10
0.20
1.00
1.00
1.00
1.00
1.00
1.00
0.50
1.00
1.00
1.00
1.00
0.14
0.14
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
0.13
1.00
1.00

Minimum
Nondetect

Value
0.0003

0.001
0.1

0.0008

0.01999

0.004
0.01999

0.001

0.05
0.0003

0.00999

Maximum
Nondetect

Value
0.001

0.002
0.1

0.001

0.01999

0.004
0.01999

0.001

0.05
0.0003

0.01999

Minimum
Detected

Value
0.00036

13.6
0.00139

6.93
0.0175

5.78
0.39599

1.74
17.2
13.8

0.25999
80

162
7.73
24.1

0.888
0.00089
0.05389

19.5
0.58499

7.25
0.236
3.02
15.9

0.004
38

108
188

0.75
0.0649
0.0006

29.1
0.15399

8.85
0.164

2.86
17.6

0.001

1.82
0.05099

47
0.69999

Maximum
Detected

Value
0.0006

13.6
0.0037

13.
0.0175

5.78
0.669

1.74
17.2
13.8
0.27

80
162

7.73
26.6

0.92699
0.00089
0.05389

19.5
27.1
7.25

0.92299
3.02
15.9

0.004
38

108
188

0.75
0.0649
0.0006

29.1
0,287

8.85
0.164

2.86
17.6

0.004

4.19
0.05099

95
4.5

Arithmetic
Mean

0.0003
13.6

0.0019
4.94

0.0022
5.78

0.4336
1.74
17.2
13.8

0.2650
80.0
162

7.73
25.4

0.9075
0.0019
0.0188

19.5
11.5
7.25

0.6833
3.02
15.9

0.0023
38.0
108
188

0.7500
0.0307
0.0002

29.1
0.2246

8.85
0.1640

2.86
17.6

0.0025

2.81
0.0139

69.8
2.49

Geometric
Mean

0.0003
13.6

0.0015
0.6857
0.0007

5.78
0.2373

1.74
17.2
13.8

0.2649
80.0
162

7.73
25.3

0.9073
0.0018
0.0140

19.5
3.25
7.25

0.5790
3.02
15.9

0.0014
38.0
108
188

0.7500
0.0287
0.0002

29.1
0.2175

8.85
0.1640

2.88
17.6

0.0020

2.66
0.0103

66.2
1.90
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake

Groundwater
Zone

Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate

Report
Class

CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-DISS
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

Analyte
Solids, Total Dissolved
Sulfate
Aluminum
Barium
Calcium
Iron
Lead
Magnesium
Potassium
Sodium
Chloride
Fluoride by 300.0
Fluoride by Field
Hardness, Total
Nitrate-N
Solids, Total Dissolved
Sulfate
Manganese, Dissolved
Aluminum
Arsenic
Barium
Beryllium
Calcium
Copper
ron
Magnesium
Manganese
Potassium
Sodium
Chloride
Cyanide, Total
Fluoride by 300.0
rluoride by Field
Hardness, Total
Solids, Total Dissolved
Aluminum
Barium
Beryllium
Calcium
ron
Magnesium
Manganese
'otassium

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

4
4
1
3
4
1
1
4
4
t
t
t

16
t
2
i
i
1
7
4
9
4
4
4
6
4
2
4
4
1
1
2

14
1
1
1
8
2
1
8
1
1
1

Number o
Samples

4
4
8
7

4
8
7
i
t
4
t
i

20
t
i
i
i
2

14
13
11
14
4

11
12
4
4
4
4
1
8
2

18
1
1

10
8

10
1
8
1
1
1

Frequency o
Detection

1.00
1.00
0.13
0.43
1.00
0.13
0.14
1.00
1.00
1.00
1.00
1.00
0.80
1.00
0.50
1.00
1.00
0.50
0.50
0.31
0.82
0.29
1.00
0.36
0.50
1.00
0.50
1.00
1.00
1.00
0.13
1.00
0.78
1.00
1.00
0.10
1.00
0.20
1.00
1.00
1.00
1,00
1.00

Minimum
Nondetect

Value

0.05
0.01999

0.1
0.001

0.4

0.05

0.01999
0.05

0.004
0.01999
0.0003

0.002
0.1

•0.01999

0.00999

0.4

0.05

0.0003

Maximum
Nondetect

Value

0.05
0.01 999

0.1
0,001

0.4

0.1

0.01 999
0.05

0.004
0.01999
0,0003

0,0024
0.1

0.01 999

0.01999

0.4

0.05

0.0003

Minimum
Detected

Value
119

2.87
0.103

0.02339
9.23

0.156
0.001

5.36
1.52
5.91

2
0.68

0.40999
49
0.1
53

£

1.18
0.09459

0.004
0.0207

0.00038
10.6

0.0024
3.89
4.54
1.19
1.52
16.1
3.87

0.027
13

6.58
80

236
0.05979
0.03209
0.00052

16.8
7.21
10.1

0.75099
3.46

Maximum
Detected

Value
208

10.3
0.103

0.0252
19.4

0.156
0.001

11
2.08

15
32,2
3.76
20.5

80
0.52999

194
10.6
1.18
1.62

0.00509
0.0507
0.0013

23.4
0.0048

8.45
5.99
1.52
3.14
28.8
3.87

0.027
13.4
25.4

80
236

0.05979
0.13899
0.0006

16.8
22

10.1
0.75099

3.46

Arithmetic
Mean

161
6.21

0.0348
0.0160

14.0
0.0633
0.0006

8.06
1.73
10.5
10.2
2.13
7.42
62.8

0.1762
148

6.88
0.5950
0.2256
0.0028
0.0270
0.0003

15.4
0.0018

3.69
5.30

0.6825
2.43
23.4
3.87

0.0115
13.2
13.5
80.0
236

0.0285
0.0563
0.0002

16.8
9.42
10.1

0.7510
3.46

Geometric
Mean

156
5.28

0.0298
0.0146

13.3
0.0576
0.0006

7.66
1.72
9.51
4.90
1.58
2.50
61.8

0.0902
132

5.77
0.1086
0.0838
0.0026
0.0245
0.0002

14.6
0.0015
0.5958

5.27
0.1159

2.34
22.8
3.87

0.0104
13,2
6.13
80,0
236

0.0273
0.0476
0.0002

16.8
8.70
10.1

0.7510
3.46
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake
Company Lake

Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds

Groundwater
Zone

Intermediate
Intermediate
Intermediate
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
ntermediate
ntermediate

Report
Class

M-TOTAL
VOC
VOC
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC

CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV

Analyte
Sodium
1,1-Dichloroethane
Methylene Chloride
Chloride
Fluoride by Field
Hardness, Total
Nitrate-N
Solids, Total Dissolved
Sulfate
Aluminum
Barium
Calcium
Copper
Iron
Magnesium
Manganese
Potassium
Sodium
Toluene

Chloride
Cyanide, Amenable
Cyanide, Total
Fluoride by 300.0
Fluoride by 340.1/340.2
Fluoride by Field
Hardness, Total
Nitrate-N
Solids, Total Dissolved
Sulfate
Aluminum
Barium
Beryllium
Calcium
Copper
ran
Lead
i/lagnesium
Manganese
Potassium
Sodium
Ammonia-N
Chloride

Units
mg/L
mg/L
mg/L
mg/L
mg/L_
mg/L
mg/L
2!S^L_
mg/L
!2S/L_
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mi/k_
mg/L
mg/L
mg/L
mg/L

Number
of Detects

1

3
1
4
2
2
2
2
6
1
7
2
3
4
1
2
2
2
2
1
2

Number o
Samples

1
i
4

1

1
4
2
2
2
2
6
5
7
2
6
5
7
2
2
2
2
1
2

Frequency o
Detection

1.00
0.50
0.25
1.00
0.75
1.00
0.50
1.00
1.00
0.27
1.00
1.00
0.22
0.56
1.00
1.00
1.00
1.00
0.50

1.00
1.00
0.83
1.00
1,00
1.00
1.00
1.00
1.00
1.00
1.00
0.20
1.00
1.00
0.50
0.80
0.14
1.00
1.00
1.00
1.00
1.00
1.00

Minimum
Nondetect

Value

0.001
0.0002

0.4

0.05

0.05

0.002
0.1

0.001

0.01999

0.01999

0.002
0.1

0.001

Maximum
Nondetect

Value

0.001
0.002

0.4

0.05

0.05

0.002
0.1

0.001

0.01999

0.01999

0.00499
0.1

0.00499

Minimum
Detected

Value
48.6

0.004
0.0001

19.7
0.60699

91
0.09
150

1.89
0.0562
0.0232

23.3
0.00209
0.12399

8.14
0.171

2.93
14

0.002

5.64
0.09

0.028
30.7

30
22
22

0.31999
521

9.88
4.42

0.0372
0.00139

3.78
0.0039

0.15399
0.0013

1.63
0.17
4.32
55.2
2.1

1.79

Maximum
Detected

Value
48.6

0.004
0.0001

185
4.24
296

0.09
505

53.5
0.111

0.0544
109

0.0029
0.25999

8.43
0.388

6.65
27.7

0.00499

750
0.43999
0.43999

50.3
30

79.6
889

0.67
1460
44.1
8.18

0.0372
0.0053

337
0.0197

2.89
0.0013

5.49
0.397

7.14
177
2.1

43.6

Arithmetic
Mean

48.6
0.0023
0.0006

102
1.92
194

0.0575
328

27.7
0.0386
0.0420

66.2
0.0013
0.1364

8.29
0.2795

4.79
20.9

0.0020

378
0.2650
0.1822

38.0
30.0
58.7
456

0.4950
991

27.0
6.02

0.0154
0.0032

170
0.0070

1.20
0.0009

3.56
0.2835

5.73
116

2.10
22.7

Geometric
Mean

48.6
0.0014
0.0003

60.4
1.16
164

0.0474
275

10.1
0.0332
0.0405

50.4
0.0012
0.1077

8.28
0.2576

4.41
19.7

0.0013

65.0
0.1990
0.0865

37.1
30.0
52.8
140

0.4630
872

20.9
5.87

0.0130
0.0030

35.7
0.0037
0.5084
0.0007

2.99
0.2598

5.55
98.8
2.10
8.83
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•
Table E-2

Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone
Reynolds Metals Company - Troutdale, Oregon

Area
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds
Cryolite Ponds

East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner
East Potliner

Groundwater
Zone

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate

Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
UGS
UGS
UGS
UGS
UGS
UGS
UGS

Report
Class

CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC

CONV
CONV
CONV
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

Analyte
Fluoride by Field
Hardness, Total
Solids, Total Dissolved
Sulfate
Arsenic
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Silver
Sodium
1 ,2-Dichloroethane

Cyanide, Total
Fluoride by 300.0
Fluoride by Field
Aluminum, Dissolved
Arsenic, Dissolved
Beryllium, Dissolved
Chromium, Dissolved
Lead, Dissolved
Mickel, Dissolved
Aluminum
Arsenic
Barium
Beryllium
Chromium
Copper
ran
Lead
Nickel
Silver
Vanadium
Zinc
Cyanide, Amenable
Cyanide, Total
^luoride by Field
Aluminum
Arsenic
Barium
3eryllium

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

1

1

1
3
4
2
2
1
1
2
1
£

3
1
3
2
1
1
3
3
1
1
1
2
2
5
1
1
2
1

Number of
Samples

6

2
2
2
2
2
3
3
1
3
3
1
1
3
3
1
1
1
Z
2
8
2
2
2
2

Frequency of
Detection

0.17
1.00
1.00
0.50
0.20
1.00
1.00
1.00
1.00
1.00
1.00
0.33
1.00
0.50

1.00
1.00
1.00
1.00
1.00
0.50
0.50
1.00
0.50
1.00
1.00
1.00
1.00
0.67
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.63
0.50
0.50
1.00
0.50

Minimum
Nondetect

Value
0.4

0.5
0.004

0.003

0.001

0.0003
0.00999

0.03999

0.00999

0.4
0.05

0.004

0.0003

Maximum
Nondetect

Value
0.4

0.5
0.004

0.003

0.001

0.0003
0.00999

0.03999

0.00999

0.4
0.05

0.004

0.0003

Minimum
Detected

Value

50
117
131

0.0052
0.0271

12.2
1.73
3.89

0.721
2.13

0.003
7.21

0.002

0.674
385
303
1.2

0.078
0.0013

0.01119
0.001

0.04619
7.34

0.07999
0.73799
0.00082
0.01209
0.21999

40.6
0.0058
0.0425
0.0034
0.409

0.13799
0.08699
0.26899

1.74
0.12899
0.0049

0.02179
0.00043

Maximum
Detected

Value
1

196
379
131

0.0052
0.0864

42.4
27.4
20.4
3.27
4.19

0.003
22.5

0.002

0.674
432
440
8.4

0.08699
0.0013

0.01119
0.00469
0.04619

42.2
0.10999
0.73799
0.00179
0.0423

0.21999
40.6

0.0171
0.096

0.0034
0.409

0.13799
0.14399

0.944
37.5

0.12899
0.0049

0.07789
0.00043

Arithmetic
Mean

0.3333
123
248
65.6

0.0026
0.0479

27,3
10.8
12.1
2.00
3.16

0.0020
14.9

0.0013

0.6740
404
352
4.80

0.0825
0.0007
0.0081
0.0028
0.0331

20.1
0.0940
0.7380
0.0014
0.0198
0.2200

40.6
0.0097
0.0630
0.0034
0.4090
0.1380
0.1155
0.6065

17.1
0.0770
0.0035
0.0498
0.0003

Geometric
Mean

0.2615
99.0
211

5.72
0.0024
0.0414

22.7
5.38
8.91
1.54
2.99

0.0019
12.7

0,0010

0.6740
404
348
3.17

0.0824
0.0004
0.0075
0.0022
0.0304

14.9
0.0932
0.7380
0.0014
0.0137
0.2200

40.6
0.0085
0.0591
0.0034
0.4090
0.1380
0.1119
0.5039

3.39
0.0568
0.0031
0.0412
0.0003
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Table E-2
Summary Statistics for Monitoring Wells by S te Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
East Potliner
East Potliner
East Potliner
East Potliner

Fairview Farms
Fairview Farms
Fairview Farms
Fairview Farms
rairview Farms
rairview Farms
rairview Farms
rairview Farms
rairview Farms
rairview Farms
Fairview Farms
Fairview Farms
rairview Farms
rairview Farms
Fairview Farms
rairview Farms
rairview Farms
:airview Farms
rairview Farms
:airview Farms
:airview Farms
:airview Farms

Fairview Farms
:airview Farms
:airview Farms
:airview Farms

North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill

Groundwater
Zone

UGS
UGS
UGS
UGS

UGS
UGS
UGS
Intermediate
Intermediate
Intermediate
Intermediate
intermediate
Intermediate
Intermediate
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt

Report
Class

M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

CONV
M-TOTAL
M-TOTAL
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

BNA
BNA
BNA
BNA-DISS
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL

Analyte
Copper
Iron
Selenium
Vanadium

Fluoride by Field
Barium
Iron
Cyanide, Total
Fluoride by Field
Aluminum
Arsenic
Barium
Beryllium
Iron
Alkalinity, Bicarbonate
Alkalinity, Total
Chloride
Hardness, Total
Solids, Total Dissolved
Aluminum
Barium
Beryllium
Calcium
ron
vlagnesium
Manganese
Potassium
Silver
Sodium
Zinc

Acenaphthene
rluorene
Naphthalene
Naphthalene, Dissolved
Chloride
Ruoride by 300.0
Fluoride by Field
Hardness, Total
Solids, Total Dissolved
Sulfate
Aluminum

Units
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

1
2
1
1

1
1
1
1
t.
1
3
£
1
2
1
1
1
1
1
1
2
1
1
4
1
1
1
1
1
1

1
1
4
1
1
4
1
1
1
1
4

Number of
Samples

2
2
2
2

L

1

1

1

8
4
4
2
4
2
1
1
1
1
1
4
4
4
1
4
1
1
1
4
1
4

4
4
4
1
1
4
1
1
1
1
4

Frequency o
Detection

0.50
1.00
0.50
0.50

0.25
1.00
1.00
1.00
0.50
0.25
0.75
1.00
0.25
1.00
1.00
1.00
1.00
1.00
1.00
0.25
0.50
0.25
1.00
1.00
1.00
1.00
1.00
0.25
1.00
0,25

0.25
0.25
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1,00
1.00

Minimum
Nondetect

Value
0.002

0.00499
0.01999

0.4

0.4
0.05

0.004

0.0003

0.0111
0.02

0.0003

0.003

0.05

0.00009
0.00009

Maximum
Nondetect

Value
0.002

0.00499
0.01999

0.4

0.4
0.05

0.004

0.0003

0.05
0.02

0.00063

0.003

0.05

0.0001
0.0001

Minimum
Detected

Value
0.002

2.15
0.00499
0.02789

4,97
0.03099

3.89
0.027

6.58
0.05979
0.00439
0.03859
0.0006

7.63
142
116

4.51
97

168
0.0855
0.0202

0.00064
26.8
0.95
7.96
0.33
3.23

0.0026
9.52

0.0018

0.00011
0.00013
0.0003
0.0001

2.73
37

36.6
73

591
24.1
9.58

Maximum
Detected

Value
0.002

3.23
0.00499
0.02789

4.97
0.03099

3.89
0.027

25.4
0.05979
0.0052
0.0423
0.0006

9.1
142
116

4.51
97

168
0.0855
0.0228

0.00064
26.8
1.58
7.96
0.33
3.23

0.0026
9.52

0.0018

0,00011
0.00013
0.00086
0.0001

2.73
60.5
36.6

73
591

24.1
13.7

Arithmetic
Mean

0.0015
2.69

0.0037
0.0189

1.39
0.0310

3.89
0.0270

8.89
0.0337
0.0040
0.0404
0.0003

8.37
142
116

4.51
97.0
168

0.0353
0.0157
0.0003

26.8
1.33
7.96

0.3300
3.23

0.0018
9.52

0.0192

0.0001
0.0001
0.0006
0.0001

2.73
48.3
36.6
73.0
591

24.1
11.5

Geometric
Mean

0.0014
2.64

0.0035
0.0167

0.4465
0.0310

3.89
0.0270

1.77
0.0311
0.0038
0.0404
0.0002

8.33
142
116

4.51
97.0
168

0.0233
0.0146
0.0003

26.8
1.31
7.96

0.3300
3.23

0.0017
9.52

0.0130

0.0001
0.0001
0.0005
0.0001

2.73
47.1
36.6
73.0
591

24.1
11.3
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill

Groundwater
Zone

Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
Deep
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate

Report
Class

M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC
VOC
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

Analyte
Antimony
Barium
Beryllium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Naphthalene
Toluene
Chloride
Cyanide, Total
Fluoride by 300.0
Fluoride by Field
Hardness, Total
Nitrate-N
Solids, Total Dissolved
Sulfate
Aluminum
3arium
Beryllium
Calcium
Copper
ran
Lead
Magnesium
Potassium
Sodium
Chloride
Chloride
Fluoride by Field
Hardness, Total
Solids, Total Dissolved
Sulfate
3arium
Calcium
Copper
ran
Magnesium

Units
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L

Number
of Detects

•
4
4
•
•
I
4
i

1
1
1
2
1
i
1
7

13
4
4
4
4

14
6

12
4

12
3
1
4
3
4
1
1
1
1
1
1
4
1
1
4
1

Number o
Samples

2
i
4
•
i
4
t
i
1
1
1
1
t.
i
i.

14
7

13
4
4
4
4

14
13
14
4

13
14
13
4
4
4
1
1
2
1
1
1
4
1
4
4
1

Frequency of
Detection

0.50
1.00
1.00
1.00
0.25
0.75
1.00
1.00
1.00
1.00
1.00
1.00
0.50
0.25
1.00
0.07
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.46
0.86
1.00
0.92
0.21
0.08
1.00
0.75
1.00
1.00
1.00
0.50
1.00
1.00
1.00
1.00
1.00
0.25
1.00
1.00

Minimum
Nondetect

Value
0.00499

0.002
0.0196

0.001
0.001

0.00999

0.01999
0.0003

0.002
0.1

0.001

1

0.4

0.002

Maximum
Nondetect

Value
0.00499

0.00999
0.0196

0.001
0.001

0.01999

0.01999
0.0003

0.002
0.1

0.001

1

0.4

0.002

Minimum
Detected

Value
0.00109
0.04079
0.01269

18.2
0.01889
0.04409

44.6
0,0013

8.44
1.29
5.76
200

0.002
0.003

4.35
0.03099

3.36
t

44
0.1
53

(.

0.201
0.0207

0.00038
9.09

0.0024
0.10899
0.0029

5.35
1.52
16.1
54.3
87.8

0.416
103
445

86.7
0.06619

20.7
0.00329

11.5
12.6

Maximum
Detected

Value
0.00109
0.0753

0.02439
18.2

0.01889
0.11699

121
0.0068

8.44
1.29
5.76
200

0.002
0.003

32.2
0.03099

18.2
31.5

80
0.52999

267
15.1
2.49

0.0361
0.00279

23.4
0.008

0.23499
0.0029

5.99
2.25
64.1
54.3
87.8

0.416
103
445

86.7
0.0909

20.7
0.00329

15.7
12.6

Arithmetic
Mean

0,0018
0,0628
0.0172

18.2
0.0075
0.0548

91.2
0.0036

8.44
1.29
5.76
200

0.0013
0.001 1

12.1
0.0104

10.3
14.3
58.5

0.2925
169

7.47
1.27

0.0176
0.0012

14.3
0.0042
0.0761
0.0007

5.68
1.47
37.4
54.3
87.8

0.3080
103
445

86.7
0.0765

20.7
0.0016

13.7
12.6

Geometric
Mean

0.0016
0.0611
0.0166

18.2
0.0047
0.0395

85,2
0.0030

8.44
1.29
5.76
200

0.0010
0.0008

8.35
0.0093

8.82
12.7
56.9

0.2360
145

5.91
0.8995
0.0156
0.0009

13.2
0.0037
0.064S
0.0006

5.67
1.28
32.1
54.3
87.8

0.2884
103
445

86.7
0.0760

20.7
0.0013

13.6
12.6
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill
North Landfill

Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
ScrajD Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrag Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard

Groundwater
Zone

Intermediate
Intermediate
Intermediate
Intermediate
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
UGS
UGS
UGS

Report
Class

M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-DISS
M-DISS
M-DISS
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV

Analyte
Manganese
Nickel
Potassium
Sodium
Hardness, Total
Solids, Total Dissolved
Sulfate
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

Chloride
Cyanide, Amenable
Cyanide, Total
Fluoride by 300.0
Fluoride by 340.1/340.2
rluoride by Field
Hardness, Total
Nitrate-N
Solids, Total Dissolved
Sulfate
Aluminum, Dissolved
Arsenic, Dissolved
Beryllium, Dissolved
Aluminum
Arsenic
Barium
Beryllium
Calcium
Copper
ron
Lead
\dagnesium
Potassium
Sodium
Vanadium
Chloride
Cyanide, Amenable
Cyanide, Total

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mq/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

1
1
1

•
•
4
•
;
•

1

L

2
10
17
i
8
4
4
4
4
2
1
2

19
3
1

19
4

15
8
2
4
4
4
1
2
2
4

Number o
Samples

1
4
1

•
•
•
4
•
4
•
•

1

i
£

21
17
i
8
4
4
4
4
2
2
2

19
22
17
22
4

20
17
22
4
4
4

13
2
2
8

Frequency o
Detection

1.00
0.25
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.75
1.00
1.00
1.00
1.00

1.00
0.40
0.48
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0,50
1.00
1.00
0.14
0.06
0.86
1.00
0.75
0.47
0.09
1.00
1.00
1.00
0.08
1.00
1.00
0.50

Minimum
Nondetect

Value

0.03999

0.1

0.01999
0.00999

0.004

0.004
0.01999
0.0003

0.002
0.1

0.001

0.01999

0.00999

Maximum
Nondetect

Value

0.03999

0.1

0.5
0.01999

0.004

0.004
0.01999
0.01999

0.01999
0.1

0.00499

0.01 999

0.01999

Minimum
Detected

Value
0.52899

0.05
2.84
106
135
214
9.27

0.0383
32.8

0.21699
12.8

0.855
3.65
17.2

0.62
0.01999

0.012
5.9
14

6.5
16

0.46999
66

2.07
0.804

0.00669
0.00249

1.11
0.00749
0.0554
0.0003

2.48
0.0023

0.12899
0.0012

1.04
1.2

7.21
0.05009

1.89
0.01999

0.05

Maximum
Detected

Value
0.52899

0.05
2.84
106
135
214
9.27

0.05079
32.8

0.237
12.8

0.855
3.65
17.2

4.77
0.03999
0.13199

119
27

130
25

1.97
143

5.56
1.83

0.00669
0.006

6.21
0.00939
0.0554
0.0064

6.47
0.04409

4.58
0.0015

1.87
1.75
34.6

0.05009
2.32
0.07

0.11999

Arithmetic
Mean

0.5290
0.0275

2.84
106
135
214

9.27
0.0455

32.8
0.1820

12.8
0.8550

3.65
17.2

1.83
0.0680
0.0246

34.4
20.3
63.7
20.8
1.27
107

3.96
1.32

0.0043
0.0043

4.03
0.0029
0.0127
0.0026

4.13
0.0053
0.4266
0.0008

1.38
1.51
19.8

0.0131
2.11

0.0450
0.0486

Geometric
Mean

0.5290
0.0251

2.84
106
135
214

9.27
0.0452

32.8
0.1549

12.8
0.8550

3.65
17.2

1.29
0.0331
0.0167

21.3
19.7
37.2
20.4
1.12
103

3.72
1.21

0.0037
0.0041

3.62
0.0024
0.0111
0.0016

3.86
0.0033
0.1319
0.0007

1.34
1.50
17.2

0.0113
2.09

0.0374
0.0266
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard

Groundwater
Zone

UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

Report
Class

CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV .
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

Analyte
Fluoride by 300.0
Fluoride by Field
Hardness, Total
Solids, Total Dissolved
Sulfate
Aluminum
Arsenic
Barium
Beryllium
Calcium
Copper
Iron
Magnesium
Manganese
Potassium
Sodium
Ammonia-N
Chloride
Hardness, Total
Solids, Total Dissolved
Sulfate
Aluminum
Arsenic
Barium
Calcium
ran
Magnesium
Manganese
Potassium
Sodium
Ammonia-N
Chloride
Fluoride by 300.0
rluoride by Field
Hardness, Total
Solids, Total Dissolved
Sulfate
Aluminum
Barium
Calcium
Chromium
ron
Lead

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

1
8
2
2
£
£

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
4
1
1
1
3
1
1
1
1
2

Number o
Samples

6
2
2
2
2
8
8
8
8
p

8
8
2
2
n

2
1
1
1
1
1
2
3
1
1
1
1
1
1
1
1
1
1
4
1
1
1
3
1
1
3
1
3

Frequency o
Detection

0.50
0.50
1.00
1.00
1.00
0.38
0.63
0.88
0.13
1.00
0.13
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.33
0.33
1.00
1.00
1.00
1.00
1.00
1.00

' 1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.33
1.00
0.67

Minimum
Nondetect

Value
0.25

0.4

0.05
0.004

0.01999
0.0003

0.002

0.05
0.004

0.00999

0.001

Maximum
Nondetect

Value
0.25
0.4

0.05
0.004

0.01999
0.0003

0.002

0.05
0.004

0.00999

0.001

Minimum
Detected

Value
3.1

6
60

140
3.51

0.0529
0.0043
0.0212

0.00047
10.2

0.002
0.10199

6.11
1.04
2.03
9.27

1
15
54

136
14.5

0.108
0.00419
0.03079

12.1
1.74
4.63

0.39599
2.56
14.3
3.6

445
0.47999
0.46999

719
1470
493

0.15399
0.15999

182
0.0113

0.21799
0.00139

Maximum
Detected

Value
6.69

6
64

152
11.8

0.082
0.00469
0.03649
0.00047

11.8
0.002
7.62
7.06
1.45
2.51
22.4

1
15
54

136
14.5

0.108
0.00419
0.03079

12.1
1.74
4.63

0.39599
2.56
14.3
3.6

445
0.47999

1.24
719

1470
493

3.75
0.15999

182
0.0113

0.21799
0.0023

Arithmetic
Mean

2.64
3.10
62.0
146

7.66
0.0397
0.0036
0.0269
0.0002

11.0
0.0011

3.13
6.59
1.25
2.27
15.8
1.00
15.0
54.0
136

14.5
0.0527
0.0027
0.0308

12.1
1.74
4.63

0.3960
2.56
14.3
3.60
445

0.4800
0.7000

719
1470
493
1.42

0.1600
182

0.0071
0.2180
0.0014

Geometric
Mean

0.7832
1.10
62.0
146

6.44
0.0354
0.0033
0.0251
0.0002

11.0
0.0011

1.33
6.57
1.23
2.26
14.4
1.00
15,0
54.0
136

14.5
0.0407
0.0026
0.0308

12.1
1.74
4.63

0.39BO
2.56
14.3
3.60
445

0.4800
0.6439

719
1470
493

0.5868
0.1600

182
0.0066
0.2180
0.0012
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
Scrap Yard
Scrap Yard
Scrap Yard
Scrap Yard

South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch

Groundwater
Zone

Deep
Deep
Deep
Deep

Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt

Report
Class

M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC

Analyte
Magnesium
Manganese
Potassium
Sodium

Chloride
Cyanide, Amenable
Cyanide, Total
Fluoride by 300.0
Fluoride by 340.1/340.2
Fluoride by Field
Hardness, Total
Nitrate-N
Solids, Total Dissolved
Sulfate
Aluminum, Dissolved
Arsenic, Dissolved
Barium, Dissolved
Beryllium, Dissolved
Chromium, Dissolved
Copper, Dissolved
ron, Dissolved
Lead, Dissolved
Nickel, Dissolved
Aluminum
Antimony
Arsenic
Barium
Beryllium
Calcium
Chromium
Copper
ron
.ead
vlagnesium
wlanganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Tetrachloroethene

Units
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
rng/L
mg/L
mg/L
rng/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

•
•
1
1

i
t
c

15
e.
8
4
4
4
4
3
4
1
2
3
2
1
4
1

16
1
7
5

18
4
7

11
11
9
4
2
4
4
2
4
3
3
2

Number o
Samples

•
•
•
•

i
4

16
15
2
8
i
i
i
i
r.

4
1
4
4
2
1
4
4

16
10
18
14
18
4

18
16
14
18
4
4

18
4

10
4

10
10
6

Frequency o
Detection

1.00
1.00
1.00
1.00

1.00
0.50
0.56
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.75
0.75
1.00
1.00
1.00
0.25
1.00
0.10
0.39
0.36
1.00
1.00
0.39
0.69
0.79
0.50
1.00
0.50
0.22
1.00
0.20
1.00
0.30
0.30
0.33

Minimum
Nondetect

Value

0.01999
0.00999

0.0003
0.00999

0.03999

0.00499
0.004

0.01999

0.00999
0.002

0.1
0.001

0.01999
0.03999

0.003

0.01999
0.05

0.001

Maximum
Nondetect

Value

0.1
0.01999

0.0003
0.00999

0.03999

0.00499
0.004

0.01999

0,01999
0.00499

0.1
0.00499

0.01999
0.03999

0.01999

0.01999
0.05

0.001

Minimum
Detected

Value
42.5

2
19.6
221

0.94999
0.09

0.01999
9.9
30

10.1
18

0.05999
119
3.5
1.2

0.01239
0.19099
0.0013

0.01119
0.0394

17.9
0.001

0.04619
3.62

O.OOS2
0.00999
0.0372

0.00082
3.15

0.0101
0.00249
0.11599

0.001
1.17

0.397
0.0425

1.2
0.0034

20.1
0.133

0.05379
0.001

Maximum
Detected

Value
42.5

2
19.6
221

750
0.43999

0.674
432
73

440
889

2.32
1460
9.88

26
0.08699
0.19099
0.0091
0.096

0.04559
17.9

0.01899
0.04619

42.2
0.0052

0.10999
0.73799
0.00969

337
0.12399
0.21999

40.6
0.043

9.99
1.78

0.135
6.11

0.00949
397

0.409
0.13799

0.003

Arithmetic
Mean

42.5
2.00
19.6
221

192
0.1475
0.1182

116
51.5
190
271
1.17
805

6.59
11.9

0.0476
0.1910
0.0040
0.0510
0.0425

17.9
0.0100
0.0265

9.80
0.0028
0.0202
0.1005
0.0029

97.7
0.0231
0.0259

8.26
0.0065

4.60
0.5492
0.0336

4.00
0.0042

129
0.0937
0.0470
0.0010

Geometric
Mean

42.5
2.00
19.6
221

12.9
0.0667
0.0326

51.7
46.8
90.6
90.2

0.5442
467
5.91
6.40

0.0323
0.1910
0.0018
0.0265
0.0424

17.9
0.0061
0.0247

6.95
0.0027
0.0059
0.0275
0.0023

24.0
0.0111
0.0067
0.6225
0.0019

3.26
0.0917
0.0266

3.43
0.0029

65.8
0.0266
0.0369
0.0008
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch
South Ditch

South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill

Groundwater
Zone

UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate

Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
ntermediate
ntermediate
ntermediate

Report
Class

CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC
CONV
M-TOTAL
M-TOTAL

Analyte
Chloride
Cyanide, Amenable
Cyanide, Total
Fluoride by Field
Hardness, Total
Solids, Total Dissolved
Sulfate
Arsenic
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Selenium
Sodium
Chloride
Hardness, Total
Solids, Total Dissolved
Arsenic
Barium
Calcium
iron
Magnesium
Manganese
Dotassium
Silver
Sodium

Chloride
Hardness, Total
Solids, Total Dissolved
Beryllium
Calcium
ron
Magnesium
vlanganese
3otassium
Sodium
Toluene
:luoride by Field
Aluminum
Arsenic

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

•
1
1
1
•
•
i
t
1
g

1
1
1
1
1
1
1
1
1

2
1
A

1

1

1

1

1

1

1

1

1

1

4
1
1
1
1
1
4
1
3

Number o
Samples

•
•
t
[
•
•
1
5
c

1
c

1
1
1
;
1
1
1
1
2
2
1
£
1
1
1
2
1

1
1
1
4
1
4
1
1
1
1
2
4
3
3

Frequency a
Detection

1.00
1.00
0.20
0.20
1.00
1.00
1.00
1.00
0.80
1.00
1.00
1.00
1.00
1.00
0.33
1.00
1.00
1.00
1.00
0.50
1.00
1.00
1.00
1.00
1.00
1.00
0.50
1.00

1.00
1.00
1.00
0.25
1.00
1.00
1.00
1.00
1.00
1.00
0.50
1.00
0.33
1.00

Minimum
Nondetect

Value

0.00999
0.4

0.01999

0.00499

0.004

0.003

0.0003

0.001

0.05

Maximum
Nondetect

Value

0.01999
0.4

0.01999

0.00499

0.004

0.003

0.0003

0.001

0.05

Minimum
Detected

Value
2.32

0.08699
0.26899

1.74
60

140
3.51

0.0043
0.0212

11.8
3.23
6.11
1.45
2.03

0.00499
9.27
1.79

50
117

0.0052
0.0271

12.2
1.73
3,89

0.721
2.13

0.003
7.21

2.68
46

110
0.00041

10
0.665

5.13
0.316

1.99
4.17

0.008
0.46

0.149
0.0065

Maximum
Detected

Value
2.32

0.08699
0.26899

1.74
60

140
3.51

0.0049
0.0256

11.8
7.62
6.11
1.45
2.03

0.00499
9.27
1.79

50
117

0.0052
0.0302

12.2
3.28
3.89

0.721
2.13

0.003
7.21

2.68
46

110
0.00041

10
0.76999

5.13
0.316

1.99
4.17

0.008
0.56999

0.149
0.00689

Arithmetic
Mean

2.32
0.0870
0.0608
0.5080

60.0
140

3.51
0.0045
0.0202

11.8
5,25
6.11
1.45
2.03

0.0033
9.27
1.79
50.0
117

0.0036
0.0287

12.2
2.51
3.89

0.7210
2.13

0.0023
7.21

2.68
46.0
110

0.0002
10

0.7165
5.13

0.3160
1.99
4.17

0.0043
0.5000
0.0663
0.0068

Geometric
Mean

2.32
0.0870
0.0168
0.3083

60.0
140

3.51
0.0045
0.0193

11.8
5.05
6.11
1.45
2.03

0.0031
9.27
1.79
50.0
117

0.0032
0.0286

12.2
2.38
3.89

0.7210
2.13

0.0021
7.21

2.68
46.0
110

0.0002
10.0

0.7151
5.13

0.3160
1.99
4.17

0.0020
0.4983
0.0453
0.0068
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill
South Landfill

South Wetlands
South Wetlands
South Wetlands

Groundwater
Zone

Intermediate
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
ntermediate
ntermediate
ntermediate
ntermediate
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
3eep
Deep

Silt
Silt
Silt

Report
Class

M-TOTAL
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC
CONV
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC

BNA
CONV
CONV

Analyte
Iron
Chloride
Cyanide, Total
Fluoride by 300.0
Fluoride by Field
Hardness, Total
Nitrate-N
Solids, Total Dissolved
Sulfate
Aluminum
Barium
Beryllium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Tetrachloroethene
Fluoride by Field
Aluminum
Arsenic
ron

Chloride
Hardness, Total
Solids, Total Dissolved
Beryllium
Calcium
ron
vlagnesium
Manganese
3otassium
Sodium
Toluene

Chrysene
Chloride
Cyanide, Total

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mn/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
™3lL-
mg/L
naiL-
mg/L
mg/L
mg/L
mg/L
21/t_
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

Number
of Detects

•
2
i
-
8
2
2
2
2
7
1
7
o£

1
6
7
n

£

1

1

£.

2
1
2
4
1
3
1
1
1
1
1
1
4
1
1
1
1
1

1
4
3

Number o
Samples

1
2
7
7

12
2
t
r
£.

z
10
7

10
2

10
7
7

10
2
2

10
2
2
6
4
4
3
3
1
1
1
1
4
1
4
1
1
1
1
2

9
4

20

Frequency o
Detection

1.00
1.00
0.57
1.00
0.67
1.00
1.00
1.00
1.00
0.70
0.14
0.70
1.00
0.10
0.86
1.00
0.20
1.00
0.50
0.10
1.00
1.00
0.17
0.50
1.00
0.33
1,00
1.00
1.00
1.00
1.00
0.25
1.00
1.00
1.00
1.00
1.00
1.00
0.50

0.11
1.00
0.15

Minimum
Nondetect

Value

0.01999

0.4

0.05
0.01999
0.0003

0.00999
0.002

0.001

0.01999
0.03999

0.01999
0.001

0.05

0.0003

0.001

0.00009

0.00999

Maximum
Nondetect

Value

0.01999

0.4

0.05
0.01999
0.0003

0.00999
0.002

0.001

0.01999
0.03999

0.01999
0.001

0.05

0.0003

0.001

0.0001

0.01999

Minimum
Detected

Value
6.04
3.14

0.026
9.9

10.1
22

0.67
189

9.14
3.62

0.0232
0.00093

3.78
0.0101
0.0125

0.11599
0.001
1.63
0.17

0.11299
6.11
42.6

0.0705
0.001

0.46
0.149

0.0065
6.04
2.68

46
110

0.00041
10

0.665
5.13

0.316
1.99
4.17

0.008

0.0001 1
1.82

0.01999

Maximum
Detected

Value
6.04
5.64

0.54799
104
94
28

2.32
521
44.1
8.18

0.0232
0.0053

7.18
0.0101
0.063

5.89
0.0016

1.75
0.17

0.11299
7.14
177

0.0705
0.003

0.56999
0.149

0.00689
6.04
2.68

46
110

0.00041
10

0.76999
5.13

0.316
1.99
4.17

0.008

0.0001 1
12.2

0.03599

Arithmetic
Mean

6.04
4.39

0.0946
57.8
48.2
25.0
1.50
355

26.6
4.10

0.0119
0.0019

5.48
0.0055
0.0217

2.26
0.0007

1.69
0.0900
0.0293

6.63
110

0.0201
0.0013
0.5000
0.0663
0.0068

6.04
2.68
46.0
110

0.0002
10

0.7165
5.13

0.3160
1.99
4.17

0.0043

0.0001
5.13

0.0116

Geometric
Mean

6.04
4.21

0.0275
41.2
9.17
24.8
1.25
314

20.1
1.10

0.0113
0.0010

5.21
0.0054
0.0134
0.9784
0.0006

1.69
0.0412
0.0238

6.60
86.8

0.0138
0.0009
0.4983
0.0453
0.0068

6.04
2.68
46.0
110

0.0002
10.0

0.7151
5.13

0.3160
1.99
4.17

0.0020

0.0001
3.89

0.0103
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands

Groundwater
Zone

Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS

Report
Class

CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-DISS
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL

Analyte
Fluoride by 300,0
Fluoride by 340,1/340.2
Fluoride by Field
Hardness, Total
Nitrate-N
Solids, Total Dissolved
Sulfate
Aluminum, Dissolved
Arsenic, Dissolved
Barium, Dissolved
Beryllium, Dissolved
Chromium, Dissolved
Copper, Dissolved
Iron, Dissolved
Lead, Dissolved
Aluminum
Antimony
Arsenic
Barium
Beryllium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Chloride
Cyanide, Amenable
Cyanide, Total
Fluoride by 300,0
Hardness, Total
Solids, Total Dissolved
Sulfate
Aluminum

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
rng/L
rng/L
mg/L
mg/L
mg/L
mg/L
nng/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
rng/L
mg/L
mg/L
rng/L
rng/L
rng/L
mg/L
mg/L
mg/L
rng/L
mg/L
rng/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
mg/L

Number
of Detects

11
•
5
4
•
4
i
1
fy

1
2
£

2
1
2

17
1
c

17
12
4
8

12
17
8
4
4
1
2
4
1
2
4
7
3
2
1
1
3
2
2
2
1

Number o
Samples

14
1

14
4
t
t
4

2
1
2
e

e

1

2
23
15
24
19
24
4

24
20
19
24
4
4

15
24
4

15
15
4

16
15
2
1
9
5
2
2
2

11

Frequency o
Detection

0.79
1.00
0.36
1.00
0.25
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.74
0.07
0.21
0.89
0.50
1.00
0.33
0.60
0.89
0.33
1.00
1.00
0.07
0.08
1.00
0.07
0.13
1.00
0.44
0.20
1.00
1.00
0.11
0.60
1.00
1.00
1.00
0.09

Minimum
Nondetect

Value
0.25

0.4

0.05

0.05
0.00499

0.004
0.01999
0.0003

0.00999
0.002

0.1
0.001

0,0002
0.03999

0.00499
0.003

0.01999
0.05

0.00999
0.25

0.05

Maximum
Nondetect

Value
0.25

0.4

0.05

0.05
0.05

0.004
0.01999
0.00067

0.00999
0.002

0.1
0.001

0.0002
0.03999

0.00999
0.01999

0.01999
0.05

0.01999
0.25

0.05

Minimum
Detected

Value
3.13

73
5.1
53

0.05999
135

, 3.5
26

0.01239
0.19099
0.00549

0,092
0.0394

17.9
0.01539
0.07619
0.0052

0.00999
0.02979
0.00095

10.3
0.01019
0.00209
0.15099
0.00109

6.52
0.08309
0.00075

0.135
t.5

0.00609
0.0065

13.2
0.0409

0.05379
18.1

0.01999
0.07999
0.28999

180
284

20.3
0.08439

Maximum
Detected

Value
200

73
62.9
148

0.05999
1450

47
26

0.013
0.19099
0.0091
0.096

0.04559
17.9

0.01899
63.2

0.0052
0.01999
0.29699
0.01019

43,6
0.12399

0.855
38.1

0.043
9.99
1.78

0.00075
0.279

4.36
0.00609
0.00949

397
0.609
0.119

48.6
0.01999
0.07999
0.44999

256
422

89.3
0.08439

Arithmetic
Mean

34.5
73.0
10.0
79.0

0.0337
573

26.5
26.0

0.0127
0.1910
0.0073
0.0940
0.0425

17.9
0.0172

S.12
0.0042
0.0048
0.0845
0.0019

19.6
0.0203
0.0507

19.1
0.0049

7.58
0.7100
0.0001
0.0356

2.25
0.0029
0.0029

134
0.0830
0.0384

33.4
0.0200
0.0167
0.2780

218
353

54.8
0.0304

Geometric
Mean

5.37
73.0

0.9315
71.4

0.031 1
383
17.6
26.0

0.0127
0.1910
0.0071
0.0940
0.0424

17.9
0.0171
0.3043
0.0031
0.0030
0.0608
0.0006

16.0
0.0093
0.0040

5.43
0.0012

7.46
0.4308
0.0001
0.0242

2.00
0.0028
0.0021

65.3
0.0271
0.0321

29.7
0.0200
0.0108
0.2412

215
346

42.6
0.0279
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands
South Wetlands

VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area

Groundwater
Zone

UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS

UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
UGS
ntermediate
ntermediate
ntermediate
ntermediate

Report
Class

M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC
VOC
VOC
VOC
VOC
VOC
VOC
VOC
CONV
CONV
CONV
CONV

Analyte
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Zinc

Chloride
Fluoride by 300.0
Fluoride by Field
Hardness, Total
Solids, Total Dissolved
Sulfate
Arsenic
Barium
Beryllium
Calcium
ron
Magnesium
Manganese
3otassium
Sodium
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichlorobenzene
Chloromethane
Methylene Chloride
fetrachloroethene

Trichloroethene
Chloride
Cyanide, Amenable
Cyanide, Total
Fluoride by 300.0

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

8
9

2

1

1
1
3
1
1
1
4
5
1
1
4
1
1
1
1
2
2
2
1
1
1
2
2
1
1
1
2

Number o
Samples

11
<
7

2
11
9
c

11
2
1

11
2
7
2
7

1
3
6
1
1
1
c
c
C

1

5
1
1
1
1
5
5
5
5
5
5
5
5
1
1
3
3

Frequency o
Detection

0.73
1.00
0.14
1.00
0.09
0.33
1.00
0.18
1.00
1.00
0.09
1.00
0.14
1.00
0.14

1.00
0.33
0.50
1.00
1.00
1.00
0.80
1.00
0.20
1.00
0.80
1.00
1.00
1.00
1.00
0.40
0.40
0.40
0.20
0.20
0.20
0.40
0.40
1.00
1.00
0.33
0.67

Minimum
Nondetect

Value
0.004

0.002

0.00999
0.002

0.001

0.03999

0.003

0.05

0.25
0.4

0.004

0.0003

0.1

0.001
0.001
0.001
0.001
0.001

0.0002
0.001
0.001

0.01999
0.25

Maximum
Nondetect

Value
0.004

0.002

0.00999
0.00249

0.001

0.03999

0.003

0.05

0.25
0.4

0.004

0.0003

0.1

0.001
0.001
0.001
0.001
0.001
0.002
0.001
0.001

0.01999
0.25

Minimum
Detected

Value
0.00419
0.03729
0.00279

37.1
0.01319
0.0026

10
0.00109

18.9
4.63

0.0514
2.57

0.003
13.4

0.0635

1.24
0.62

0.48699
70

154
5.33

0.0059
0.0202

0.00062
15.4
3.38
7.35
1.71
1.84
12.5

0.024
0.0008
0.001

0.0002
0.0001
0.0001

0.34
0.0005

61.5
0.149
0.402

112

Maximum
Detected

Value
0.0063
0.122

0.00279
66.6

0.01319
0.00359

67.6
0.0038

27.1
7.17

0.0514
3.59

0.003
19.4

0.0635

1.24
0.62

0.83999
70

154
5.33

0.00769
0.0402

0.00062
15.4
5.23
7.35
1.71
1.84
12.5

0.04199
0.001
0.003

0.0002
0.0001
0.0001

0.37
0.0006

61.5
0.149
0.402

113

Arithmetic
Mean

0.0045
0.0850
0.0013

51.9
0.0057
0.0017

35.4
0.0009

23.0
5.90

0.0229
3.08

0.0017
16.4

0.0305

1.24
0.2900
0.4245

70.0
154

5.33
0.0057
0.0328
0.0002

15.4
3.64
7.35
1.71
1.84
12.5

0.0135
0.0007
0.001 1
0.0004
0.0004
0.0006
0.1423
0.0005

61.5
0.1490
0.1407

75.0

Geometric
Mean

0.0041
0.0795
0.0012

49.7
0.0055
0.0015

25.2
0.0006

22.6
5.76

0.0218
3.04

0.0017
16.1

0.0286

1.24
0.2132
0.3558

70.0
154

5.33
0.0052
0.0320
0.0002

15.4
1.82
7.35
1.71
1.84
12.5

0.0026
0.0006
0.0008
0.0004
0.0004
0.0004
0.0069
0.0005

61.5
0.1490
0.0342

11.7

PDX182AF.XLS 14 of 17



Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area
VOC Area

Groundwater
Zone

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

Report
Class

CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC
VOC
VOC
VOC
VOC
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

Analyte
Fluoride by Field
Hardness, Total
Solids, Total Dissolved
Sulfate
Aluminum
Arsenic
Barium
Beryllium
Boron
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Vanadium
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
Methylene Chloride
Tetrachloroethene
Ammonia-N
Chloride
Cyanide, Amenable
Cyanide, Total
Fluoride by 300.0
Fluoride by Field
Hardness, Total
Solids, Total Dissolved
Sulfate
Aluminum
Arsenic
3arium
Beryllium
Calcium
Copper
ron
Lead
Magnesium
vlanganese
Potassium

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

8
•
•
•
•
•
/

1
1
1
1
3
1
1
1
1
1
1
1
c
5
2
*:

1
2
1
5
3

10
3
3
1
2
2
9
2
3
1

10
1
3
3
3

Number o
Samples

12
1
•
-
7
7
t

7
1
1
£
3
7
1
1
1
1
£
£

f

C

C

c

1
3
1

10
5

12
3
3
3

12
12
10
12
3

10
10
12
3
3
3

Frequency o
Detection

0.67
1.00
1.00
1.00
0.14
0.14
1.00
0.14
1.00
1.00
0.33
1.00
0.14
1.00
1.00
1.00
1.00
0.33
0.20
1.00
1.00
0.40
0.60
1.00
1.00
1.00
0.50
0.60
0.83
1.00
1.00
0.33
0.17
0.17
0.90
0.17
1.00
0.10
1.00
0.08
1.00
1.00
1.00

Minimum
Nondetect

Value
0.4

0.05
0.004

0.0003

0.002

0.001

0.01999
0.001

0.0002
0.001

0.00999
0.25
0.4

0.5
0.05

0.004
0,01999
0.0003

0.002

0.001

Maximum
Nondetect

Value
0.4

0.05
0.004

0.0003

0.002

0.001

0.01999
0.001

0.002
0.001

0.01999
0.25
0.4

0.5
0.05

0.004
0.01999
0.0003

0.002

0.001

Minimum
Detected

Value
0.47999

127
276
18.5
1.01

0.00949
0.03079

0.003
0.18
22.5

0.03319
6.52

0.00359
14.7

0.77399
4.92
18.5

0.0227
0.0002
0.0002
0.0003
0.0001
0.0002

14.2
2.2

0,337
0.041

1.27
1.3
89

168
128

0.0599
0.00469
0,0225

0.00062
20.2

0.0054
0.157

0.00279
4.55

0.17599
3.48

Maximum
Detected

Value
141
127
276
18.5
1.01

0.00949
0.0524
0.003
0.18
22.5

0.03319
10.9

0.00359
14.7

0.77399
4.92
18.5

0.0227
0.0002
0.001
0.002

0.0003
0.0004

14.2
98.3

0.337
1.17
6.63
40.7
140
533
128

0.0649
0.00499
0.10199
0.00086

47.6
0.0054

4.28
0.00279

8.32
1.19
38.3

Arithmetic
Mean

31.8
127
276
18.5

0.1657
0.0031
0.0433
0.0006
0.1800

22.5
0.0117

8.72
0.0009

14.7
0.7740

4.92
18.5

0.0142
0.0004
0.0006
0.0010
0.0005
0.0004

14.2
35.3

0.3370
0.1525

1.89
11.7
120
306

42.8
0.0312
0.0025
0.0336
0.0002

36.3
0.0014

1.78
0.0007

5,92
0.6197

15.6

Geometric
Mean

2.14
127
276
18.5

0.0424
0.0025
0.0423
0.0002
0.1800

22.5
0.0032

8.54
0.0007

14.7
0.7740

4.92
18.5

0.0131
0.0004
0.0005
0.0009
0.0003
0.0004

14.2
10.6

0.3370
0.0309
0.7046

4.62
117
269

2.00
0.0291
0.0023
0.0287
0.0002

34.0
0.0012

1.09
0.0006

5.70
0.4691

8.71
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Table E-2
Summary Statistics for Monitoring Wells by S te Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
VOC Area
VOC Area
VOC Area

Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent

Groundwater
Zone

Deep
Deep
Deep

Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
Silt
UQS
UGS
UGS
ntermediate
nte mediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate
ntermediate

Report
Class

M-TOTAL
M-TOTAL
VOC

CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
CONV
M-TOTAL
M-TOTAL
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL

Analyte
Silver
Sodium
Toluene

Chloride
Cyanide, Total
Fluoride by 300.0
Fluoride by Field
Hardness, Total
Nitrate-N
Solids, Total Dissolved
Sulfate
Aluminum
Barium
Beryllium
Calcium
Iron
Lead
Magnesium
Manganese
Potassium
Silver
Sodium
rluoride by Field
3arium
ran

Chloride
Cyanide, Total
rluoride by 300.0
rluoride by Field
Hardness, Total
Solids, Total Dissolved
Aluminum
Arsenic
3arium
Beryllium
Calcium
ron
Lead
Magnesium
Manganese
Potassium
Silver

Units
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
ma/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mp/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

•
<
•

;
1
t
t
;

;
;
;
i
t
1
s
4
1
3
1
£
1
2

4
2
1
1
1
2.
6
1
1
2
1
8
2
1
9
1
1
1
1
1

Number o
Samples

10
3
8

3
I
t
8
£
3
;
£

11
t

11
*
c

11
J
J
s
£

V

8
£,

£

1
8
£

22
1
1

17
17
9

17
1
9

17
1
1
1
9

Frequency o
Detection

0.10
1.00
0.13

1.00
0.11
0.50
0.50
1.00
1.00
1.00
1.00
0.36
0.44
0.09
1.00
0.44
0.09
1.00
0.33
1.00
0.11
1.00
0.50
1.00
0.50
1.00
0.13
1.00
0.27
1.00
1.00
0.12
0.41
0.89
0.12
1.00
1.00
0.06
1.00
1.00
1.00
0.11

Minimum
Nondetect

Value
0.003

0.00

0.00999
0.25
0.4

0.05
0.01999
0.0003

0.1
0.001

0.01999

0.003

0.4

0.1

0.00999

0.4

0.05
0.004

0.01999
0.0003

0.001

0.003

Maximum
Nondetect

Value
0.003

0.00

0.01999
0.25

0.4

0.05
0.01999
0.0003

0.1
0.001

0.01999

0.0085

0.4

0.1

0.01999

0.4

0.05
0.004

0.01999
0.0003

0.001

0.003

Minimum
Detected

Value
0.003
7.12

0.00

3.08
0.05099

0.68
0.46999

47
0.15
119

2.87
0.07619
0.02209
0.00062

9.23
0.133
0.001

5.36
0.03659

1.52
0.003

5.91
0.40999
0.02309

3.89
3.87

0.027
13

6.58
80

236
0.05979

0.004
0.0327

0.00052
16.8
7.21

0.00219
10.1

0.75099
3.46

0.003

Maximum
Detected

Value
0.003

92.8
0.001

4.94
0.05099

1.04
2.56

58
1.16
141

4.39
0.864

0.03179
0.00062

13.5
16.7

0.001
6.51

0.03659
2.08

0.003
14.7
4.97

0.03099
3.89
3.87

0.027
13.4
25.4

80
236

0.10499
0.00559
0.13899
0.0006

16.8
30.2

0.00219
10.1

0.75099
3.46

0.003

Arithmetic
Mean

0.0017
37.8

0.0006

4.07
0.0134
0.4925
0.8275

51.3
0.6700

128
3.44

0.1286
0.0169
0.0002

10.9
2.01

0.0005
5.88

0.0189
1.77

0.0020
8.92

0.9775
0.0270

1.97
3.87

0.0115
13.2
4.79
80.0
236

0.0318
0.0031
0.0449
0.0002

16.8
12.0

0.0006
10.1

0.7510
3.46

0.0017

Geometric
Mean

0.0016
20.8

0.0005

3.99
0.0103
0.3242
0.4728

51.1
0.4957

128
3.38

0.0526
0.0151
0.0002

10.8
0.1656
0.0005

5.86
0.0154

1.76
0.0018

8.11
0.4651
0.0267
0.4410

3.87
0.0104

13.2
0.6583

80.0
236

0.0286
0.0028
0.0365
0.0002

16.8
10.3

0.0005
10.1

0.7510
3.46

0.0016
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Table E-2
Summary Statistics for Monitoring Wells by Site Areas and Groundwater Zone

Reynolds Metals Company - Troutdale, Oregon

Area
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent
Western Extent

Groundwater
Zone

Intermediate
Intermediate
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

Report
Class

M-TOTAL
M-TOTAL
CONV
CONV
CONV
CONV
CONV
CONV
CONV
CONV
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
M-TOTAL
VOC

Analyte
Sodium
Zinc
Alkalinity, Bicarbonate
Alkalinity, Total
Chloride
Fluoride by Field
Hardness, Total
Nitrate-N
Solids, Total Dissolved
Sulfate
Aluminum
3arium
Beryllium
Calcium
Copper
ron
Magnesium
Manganese
Potassium
Silver
Sodium
Zinc
Toluene

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Number
of Detects

1
1
1
1
4
1
4
1
4
3
5
6
3
4
1

12
4
4
4
3
4
1
6

Number of
Samples

1
g
1
1
4
6
4
4
4
4

16
16
16
4

16
16
4
4
4

16
4

16
7

Frequency of
Detection

1.00
0.11
1.00
1.00
1.00
0.17
1.00
0.25
1.00
0.75
0.31
0.38
0.19
1.00
0.06
0.75
1.00
1.00
1.00
0.19
1.00
0.06
0.86

Minimum
Nondetect

Value

0.05

0.4

0.05

0.5
0.0111

0.01999
0.0003

0.0011
0.1

0.003

0.05
0.001

Maximum
Nondetect

Value

0.05

0.4

0.05

0.5
0.05
0,02

0.00063

0.002
0.1

0.0079

0.05
0.001

Minimum
Detected

Value
48.6

0.06459
142
116
2.6
1.4
77

0.09
152

0.68
0.05389
0.0202

0.00063
22.3

0.00219
0.13899

6.06
0.0804

3.23
0.0026

8.4
0.0018
0.002

Maximum
Detected

Value
48.6

0.06459
142
116
185
1.4

296
0.09
505
53.5

0.238
0.0544

0.00064
109

0.00219
2.48
9.83

0.44699
6.65

0.00939
27.7

0.0018
0.013

Arithmetic
Mean

48.6
0.0294

142
116

48.8
0.4000

142
0.0413

248
13.8

0.0505
0.0221
0.0003

45.5
0.0010
0.8169

8.00
0.2571

4.23
0.0023

14.7
0.0236
0.0052

Geometric
Mean

48.6
0.0278

142
116

9.04
0.2766

121
0.0344

215
1.7

0.0344
0.0167
0.0002

35.4
0.0010
0.4049

7.88
0.2122

4.03
0.0019

13.0
0.0212
0.0035

Notes:

1 . Analytes shown have been detected at least once in the most recent four rounds of sampling for each well.
2. Arithmetic mean and geometric mean were calculated using 1/2 the detection limit for nondetected values.
3. UGS = upper gray sand.
., SNA = semivolatile organic analytes.

5. BNA-DIss = dissolved semivolatile organic analytes.
6. CONV = conventional analytes.
7. M-Total = total metals. >
8. M-Diss = dissolved metals.
9i VOC = volatile organic analytes.
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APPENDIX F

Water Level Response at the RMC Site to
Pumping at the City of Portland's Columbia
South Shore We I If i eld

F.1 Introduction
On November 28,1995, the City of Portland (COP) started pumping four production wells
that are constructed in the Blue Lake Aquifer (BLA) and are part of the Columbia South
Shore Wellfield (CSSW). Pumping continued through December 24,1995, and was
performed to replace water supply capacity lost when two water supply lines at the Bull
Run Watershed were damaged in a mudslide. The CSSW begins approximately 1 }£ miles
west of the Reynolds Metal Company (RMC) facility in Troutdale, Oregon (see Figure F-l).

Data collection began in RMC wells after the start of pumping following notification by
COP. Water level data, pumping rates, pump on and off times, and temporary shutdown
times during pumping for the COP water supply wells were supplied by Woodward-Clyde
Consultants.

The purpose of this data evaluation is to assess the potential for production pumping at the
CSSW to influence water levels, and therefore possibly flow directions, at the RMC site.
These data combined with aquifer tests conducted at the RMC facility will support predic-
tive analysis of current, and likely future, degrees of hydraulic interaction between the two
areas.

Data gathered during this test were evaluated to:

• Assess the magnitude of water level response to COP pumping in shallow groundwater
monitoring wells and deeper production wells at the RMC site.

• Assess the degree of hydraulic connection between the CSSW wells and the aquifers at
the RMC facility.

• Provide data to support future predictive analysis of groundwater flow and transport
under existing, and likely future, pumping conditions.

Groundwater elevations were monitored in the following wells around the RMC facility
during pumping:

• Production Well 16 (PW16), an unused deep production well

• Fairview Farms No. 4 and No. 6 (FF04 and FF06), both offsite, deep wells formerly used
for irrigation

• Monitoring wells MW18-31 and MW06, both shallow groundwater monitoring wells,
screened in the upper gray sand (UGS) and silt unit, respectively

PDX18256.DOC F-1



I APPENDIX F

• Columbia River (CR)
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Table F-1
General Well Construction Details

Well

FF04

FF06

PW16

MW06

MW 18-31

COP 12

COP 13

COP 18

COP 19

Date
Completed

1943

1950

1967

1994

1995

1982

1983

1983

1984

Total Well Depth
(ft bgs)

281

200

279

25

32

123

171

195

123

Reported Well Yield
(gpm)
700

1,200

545

NA

NA

5,000

10,000

8,500

10,000

Screened or
Perforated

Interval (ft bgs)

237 to 250

11910200

151 to 192
256 to 269

14 to 24

26 to 31

60 to 118

85 to 165

80 to 190

55 to 113

Screened
Hydrogeologic

Unit

Deep

Deep

Deep

Silt

UGS

BLA

BLA

BLA

BLA

Notes:

Information contained in Table F-1 derived from drillers' logs on file at OWRD and in RMC files,
ft bgs = feet below ground surface,
gpm = gallons per.minute.
NA = not available.
UQS = upper gray sand.
BLA = Blue Lake Aquifer.
OWRD = Oregon Water Resources Department.

Pumping began on November 28, 1995, with a reported cumulative discharge rate of
approximately 20,000 gallons per minute (gpm). Discharge rates and pump shutdown
periods for each pumping well are listed in Table F-2.

Two precipitation events occurred during the period COP was pumping. The precipitation
graphs for November and December, 1995, are presented in Attachment A. Water levels in
the Columbia River rose several feet in late November and early December, apparently in
response to these precipitation events. It is unknown whether the aquifer responds
primarily to infiltration of precipitation, Columbia River stage increases coincident with
precipitation events, or a combination of the two factors.
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Table F-2
Columbia South Shore Welffield Pumping Rates and Shutdown Periods

Pumping Well

COP 12
Nov 28-Dec 9
Dec 9-Dec 9
Dec9-Dec 10
Dec10-Dec24

COP 13
Nov 28-Dec 7
Dec 7-Dec 9
Dec 9-Dec 10
Dec 10-Dec 19
Dec 19- Dec 24

COP 18
Dec 12- Dec 14

COP 19
Nov 28- Dec 7
Dec 7- Dec 9
Dec 9- Dec 10
Dec 10-Dec 12
Dec 12- Dec 14
Dec 14-Dec 19
Dec 1 9-Dec 24

Pumping Rate (gpm)

4,700
4,200

NA
4,500

6,300-7,900
6,800

NA
8,000
6,700

7,700

7,700
6,300

No Pumping
7,600

No Pumping
7,600
6,400

Approximate Cumulative Average = 20,000 gpm

Notes:

Information supplied by Woodward-Clyde Consultants in Portland, Oregon,
gpm = gallons per minute.
COP = City of Portland.
NA = not available.

F.2 Data Collection and Handling
F.2.1 Data Collection
CH2M HILL collected water level data from: two deep wells formerly used for irrigation
(Fairview Farms No. 4 and No. 6) located west of the RMC plant site; one deep production
well on the RMC plant site (PW16); two shallow monitoring wells (screened in the UGS and
silt unit) along the western edge of the RMC plant site (MW06 and MW18-31); and the
Columbia River (see Figure F-l). In addition to the monitoring locations described above,
Woodward-Clyde Consultants provided electronic water level data for four COP pumping
wells (wells COP 12, COP 13, COP 18, and COP 19) located west of the RMC plant site (see
Figure F-l).

Baseline or background water level measurements were not collected by CH2M HILL prior
to the COP pumping due to the emergency nature of the wellfield start-up. CH2M HILL
began data collection on November 28,1995 for wells FF04 and FF06; on November 29,1995,
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for wells PW-16 and MW-06; and on December 3,1995, for MW-18-31. Manual water level
measurements were collected with a water level indicator; electronic water level measure-
ments were collected using GeoKon® dataloggers and pressure transducers. Manual water
level measurements were used to calibrate and verify the dataloggers and pressure
transducer measurements.

F.2.2 Data Handling
The frequency of data collection for the dataloggers was modified based on the proximity of
the monitoring well to the pumping wells. Manual water levels were collected periodically
during the COP pumping test to check the datalogger calibration. If the datalogger readings
were not within 0.10 feet of the manual water level, the datalogger was recalibrated to
match the manual water level. Raw electronic water level data and manual water level
calibration checks are included in Attachment B. Several deviations in the datalogger data
from the manual measurements were noted and corrected. Corrections to the electronic data
are noted on the well hydrographs. ,

F.3 Water Level Monitoring Results
F.3.1 Data Reduction
Water levels in the three deep wells monitored fluctuated in apparent response to Columbia
River stage changes. Seasonal fluctuations that result in long-term (greater than one month)
increases or decreases in river stage elevation were not observed during the COP pumping
period. The observed Columbia River stage fluctuations appear to result from:

• Tidal response, resulting in approximately two water level peaks and two water level
lows per day

• Precipitation events and/or variations in regulated river flow rates, resulting in
increasing or decreasing river stage trends approximately 3 to 7 days in length

Electronic water level data measurements collected during the COP pumping period were
input into a spreadsheet. The raw data with the date, time, and well identification were
reduced to hourly readings to minimize the data volume for presentation. This reduction in
data volume did not influence water level trends or minimize observed variability.

The response to daily tidal and longer-term river stage fluctuations created a variable, or
"noisy," aquifer response that required smoothing or filtering before response to the CSSW
pumping could be assessed. As described below, the method selected for smoothing was to
apply a 24-hour moving average to the Columbia River and well data sets to remove the
response to tidal fluctuations.

Because there is a delay between river stage change and aquifer water level response, the
Columbia River data was shifted forward along the time axis to align peaks and troughs in
the river and well water level data. This time shift was based on water level data collected
following the end of the COP pumping (baseline data prior to the beginning of the test was
not collected due to short notice). The forward time shift of the river data was done to
simplify the evaluation of the river efficiency coefficient and comparison of trends between
the river stage and well water levels. A river efficiency coefficient, the ratio of aquifer water
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level response to river stage response (Walton, 1970), was then calculated for each well
where water level data was collected. The water level data were normalized to a time period
corresponding to the first water level data collected in the individual wells.

A predicted groundwater elevation data set (with the river influence removed) was then
produced. The data with the river influence removed were then observed to see if fluctua-
tions from other stresses were evident. The data reduction steps are detailed further below.

F.3.1.1 24-Hour Moving Average
A 24-hour moving average was applied to the Columbia River and raw well data to remove
daily tidal fluctuations. The smoothing provides a better basis for the estimation of average
river stage elevation during the aquifer test, and helps identify other trends in river stage
that may have affected the water levels in observation wells. The 24-hour moving average
for a given time (t) was calculated by computing the arithmetic average of water levels for
times (t), (t-1), (t-2),..., (t-11), and times (t+1), (t+2),..., (t+12). This is the same method used
by Erskine (1991) and Serfes (1991) to filter out tidal fluctuations.

F.3.1.2 Time Lag Shift
Two approaches were used to estimate the forward time shift for the smoothed Columbia
River data: statistical and visual. The statistical approach consisted of choosing a subset of
the two 24-hour moving average data sets with the following criteria:

• The subset was selected either before or after the COP pumping to remove potential
pumping effects.

• The subsets were visually similar.

Erskine (1991) used both methods to determine time shifts; however, the visual method
appears to be the best for the RMC site due to the more complex nature of the river stage
fluctuations. The forward time shift of the river data was done to simplify the evaluation of
the river efficiency coefficient and comparison of trends between the river stage and well
water levels.

F.3.1.3 River Efficiencies
A river efficiency, the ratio of groundwater elevation change to corresponding river stage
change (Walton, 1970), was calculated using the smoothed, shifted river data and the
smoothed elevation data for the individual wells. Erskine (1991) estimated a tidal efficiency
using the ratio of the standard deviation of the tidal data and the monitoring water level
data. This method is preferred to using the ratio if individual peaks because it reduces the
effect of individual reading errors, but is only strictly applicable for identically formed
signals symmetrical about their mean with continuous reading. The fluctuations observed in
the Columbia River and deep well water level data are not symmetrical about their mean
because of the long-term trends in water levels, in addition to tidal fluctuations during the
observed period.

River efficiencies were calculated by comparing corresponding peak and trough heights of
the river and the corresponding response in individual wells. This information gives an
estimate of the amount a given river fluctuation will influence the water level in the well.
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Efficiencies were calculated on the data following the COP pumping. It was assumed there
were no other influences to the well data other than river stage fluctuations during the
period of river efficiency calculation.

This calculation was done for each well monitored during the COP pumping period.
Table F-3 lists the river efficiencies and the time period used for calculation. Attachment C
contains the river efficiency calculations for the monitored wells.

The largest river efficiency coefficients were estimated for the two Fairview Farms wells,
and the smallest coefficients were estimated for the two shallow monitoring wells. A pres-
sure wave in an aquifer, initially generated by a river stage fluctuation, is mostly the result
of changes in storage due to dewatering and resaturation of pores in unconf ined aquifers,
and to changes in fluid pressure in confined aquifers (Serfes, 1991). The tidal period and
amplitude, and the aquifer transmissivity, storage coefficient, and distance between the
river and the measuring point, will affect the water level change in the well resulting from
river stage fluctuations (Ferris, 1951, in Serfes, 1991).

Table F-3
River Efficiencies for Wells Monitored During the COP Pumping

Well

FF06

FF04

PW-16

MW-06

MW-18-31

Estimated Efficiency
Coefficient

71%

65%

33%

30%

32%

Time Period for Efficiency Coefficient
Estimation

12/31/96 to 1/2/96

12/31/95 to 1/2/96

12/30/95 to 1/2/96

12/31/96 to 1/2/96

12/30/95 to 1/2/96

F.3.1.4 Water Level with River influence Removed
A predicted water level at an individual well, with the Columbia River influence removed,
was calculated by taking the observed groundwater elevation at a distinct time and
subtracting the product of the river efficiency multiplied by the change in river stage for the
same period using the equation:

hf (t) = h(t) - E[CRN(t)], where

hf (t) = filtered water level for an individual well with the river stage fluctuations removed
at time t

h(t) = 24-hour moving average water level in an individual well at time t

E = estimated river efficiency coefficient for an individual well

= normalized 24-hour moving average Columbia River stage at time t
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F.3.2 Water Level Response to Pumping
Water level data collected during and after the COP pumping period were analyzed to
assess if wells completed in the shallow and deep aquifers near RMC responded to pump-
ing at the CSSW. No background water level data were collected because of the sudden
emergency startup of the CSSW. Due to other stresses (river stage fluctuations, precip-
itation, and possibly pumping at RMC) potentially acting upon the groundwater system,
background water level data would normally be used to estimate drawdown at individual
wells. Because these data are not available, the following analysis relies on the recovery
portion of the water level data set (following shutdown of the CSSW) to assess hydraulic
response in RMC wells to CSSW pumping.

F.3.2.1 Deep Zone Response
Fairview Farms No. 6. Hydrographs for Fairview Farms No. 6 (FF06) (closest to the CSSW)
and the Columbia River from November 27,1995, to January 2,1996, are presented in
Figure F-2. The influence of the Columbia River daily tidal cycles is evident in FF06 water
levels. Two daily tidal cycles seen in the river hydrograph appear muted and combined into
a single daily cycle at FF06 (December 20 and 21,1995). Longer-term Columbia River stage
fluctuations (FF06 water level response to November 28 and December 12 rise in river
levels) are also apparent in FF06 water levels.

As described in Section F.3.1.1, a 24-hour moving average was used to smooth the Columbia
River and FF06 data to make the river data more comparable to the groundwater elevation
data set. The river data were also shifted forward 3 hours to align the peaks and troughs of
both data sets (Figure F-3). The 3-hour shift was conducted by visually comparing the two
data sets after the 24-hour moving average was applied. A river efficiency of 71 percent was
calculated based on data for the time period from December 31,1995, through January 2,
1996. No response was noted in the deep groundwater resulting from the end of the CSSW
pumping. The river efficiency calculation is included in Attachment C.

Water levels in FF06 appear to change consistently with changes in the Columbia River
during the COP pumping. Figure F-4 shows the Columbia River (smoothed and shifted),
and FF06 smoothed and without the river influence. The influence of the Columbia River
was removed from FF06 to evaluate if any noticeable recovery occurred following pumping.
There are no noticeable changes in water elevation until December 27 (three days after the
COP wells were turned off) when the water elevation drops approximately 0.5 foot. In fact,
a slight water level rise, which began approximately 24 hours prior to the pump shut-off,
did not change slope in the 24 hours after the pumps stopped. A rise in groundwater
elevation or increase in the rate of rise following the CSSW pumping shutdown would be
expected to occur if the COP pumping had an influence on FF06 water levels. Based on
these observations, no measurable response to pumping occurred in the groundwater zone
monitored by FF06, the closest well to the CSSW.

Fairview Farms No. 4. Data from FF04 was handled and reduced in the same manner as FF06.
An efficiency of 65 percent was calculated using data from December 31,1995, through
January 2,1996 (Attachment C). Water levels in FF04 appear to change consistently with
changes in the Columbia River during the COP pumping. The influence of the Columbia
River was removed from FF04 to evaluate if any noticeable recovery occurred following
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pumping. Figure F-4 shows the Columbia River (smoothed and shifted), and the FF04 data
with the influence of the Columbia River removed. As observed at FF06, a slight water level
increase began approximately 12 hours prior to the CSSW shutdown, and did not change
slope for the next 48 hours following the CSSW shutdown. The first inflection on the
hydrograph following the CSSW shutdown was a 0.5-foot water level decline beginning
approximately 48 hours after the CSSW shutdown. Therefore, no measurable water level
responses were observed at FF04 following the end of CSSW pumping.

Well PW16. Data from PW16 was handled and reduced in the same manner as FF06. An
efficiency of 33 percent was calculated using data from December 31,199,5, through
January 2,1996 (Attachment C). Water levels in PW16 appear to change consistently with
changes in the Columbia River during the COP pumping. The influence of the Columbia
River was removed from PW-16 to evaluate if any noticeable recovery occurred following
pumping. Figure F-4 shows the Columbia River (smoothed and shifted), and the PW16 data
with the influence of the Columbia River removed. Water level response at PW16 is similar
to that observed at FF04 and FF06. Therefore, no measurable water level responses were
observed at PW16 following the end of CSSW pumping.

F.3.2.2 Shallow Groundwater Response
CH2M HILL collected electronic water level data from two shallow groundwater monitor-
ing wells (MW06 and MW18-31) closest to the CSSW during the pumping event (see
Figure F-l). Shallow monitoring well water level data were reduced and evaluated in the
same way as the deeper wells. Groundwater elevation data were collected from the two
shallow groundwater monitoring wells to assess whatever measurable drawdown could be
observed during the COP pumping.

Well MW06. Groundwater level data from MW06 and the Columbia River data are shown in
Figure F-5. The Columbia River data were shifted (using the visual method) to align river
peaks and troughs with the shallow aquifer's (after a. 24-hour moving average was applied).
A shift of 3 hours appears to be the best match for the data set during the recovery period,
although this shift does not provide a good match during earlier portions of the data. A
river efficiency of 30 percent was calculated based on the recovery stage data from
December 31,1995, through January 2,1996. River efficiency calculations are presented in
Attachment C.

Figure F-6 shows MW06 with the Columbia River influence removed. The data do not
indicate a water level recovery response from discontinued CSSW pumping; water levels
continued to decline after the CSSW pumps were turned off.

Well MW18-31. Groundwater elevation data from MW18-31 and the Columbia River data are
shown in Figure F-7. The Columbia River data has been shifted (using the visual method) to
align river peaks and troughs with the shallow aquifer's (after the 24-hour moving average
was applied). A shift of 8 hours appears to be the best match for the data set during the
recovery period. A river efficiency of 32 percent was calculated based on the last period of
the recovery stage (Attachment C)^

Figure F-6 shows MW18-31 with the Columbia River influence removed. The data do not
indicate a water level recovery response from discontinued CSSW pumping; water levels
continued to decline after the CSSW pumps were turned off.
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F.4 Conclusions
Based on these analysis methods, pumping at the CSSW did not appear to produce a
measurable response in either the shallow or deeper groundwater between the four
operating BLA wells and the RMC plant site. This observation suggests that pumping from
the BLA wells in the CSSW is unlikely to influence groundwater flow directions beneath the
RMC plant site.
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• Fluoride Transport Assessment at the RMC Site
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This appendix discusses the processes that control the adsorption and desorption of-fluoride
between site soils and groundwater. The adsorption and desorption mechanisms antici-
pated to occur in each water-bearing zone [the silt unit, the upper gray sand (UGS), the
intermediate sand, and the deep sand] beneath the RMC facility are addressed. The
understanding of adsorption and desorption mechanisms is derived by sampling site soils
and by reviewing published literature describing the transport of fluoride in the subsurface.

This appendix presents the following information:

• G.I: Objectives of the transport assessment
• G.2: Summary of conclusions from the assessment
• G.3: Methodology used to perform the assessment
• G.4: Mechanics of fluoride adsorption and desorption
• G.5: Summary of findings in published literature
• G.6: Comparison of site soil data with literature soil data
• G.7: Calculation of Equilibrium Groundwater Concentrations
• G.8: References

G.1 Objectives
The objectives of the fluoride transport analysis were as follows:

1. Use published literature to identify the processes controlling fluoride adsorption and
desorption. Specifically:

• Identify whether the partitioning relationships for the adsorption and desorption
phenomena are linear or nonlinear.

• For nonlinear mechanisms, identify the type of isotherm (Langmuir, Freundlich,
other) and the concentration ranges over which the isotherm applies.

2. Identify isotherm coefficients that are representative of the expected adsorption/
desorption mechanics for site soils. Perform the correlation by matching concentrations
of key adsorption/desorption indicator parameters reported in the literature with
concentrations measured for site soils.

3. Predict the groundwater concentration that would arise from desorption of currently
adsorbed fluoride under equilibrium conditions if low-concentration groundwater were
in contact with the soil. The purpose of this calculation is to understand how any future
reductions in groundwater concentrations upgradient of a given soil sampling location
would potentially influence groundwater quality trends at that location. Desorption is
the primary process of interest at the RMC facility because fluoride has been present in
groundwater for a sufficiently long time that a dynamic equilibrium exists between
adsorption and desorption. (In other words, the rates of adsorption and desorption are
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APPENDIX G

equal.) This conclusion is also consistent with time-series plots and cross sections of
fluoride concentrations, which together indicate that fluoride concentrations in ground-
water have been relatively unchanged since site investigations began in 1994 and that no
further expansion of the fluoride plume in groundwater is occurring.

G.2 Summary of Conclusions
This section summarizes conclusions reached in the analysis of fluoride transport at the
RMC Troutdale site. Conclusions are as follows:

1. The published literature [particularly articles by Peek and Volk (1985), Simard and
LaFrance (1996), and Arnesen and Krogstad (1998)] states the following regarding
adsorption and desorption mechanics.

• For a wide range of dissolved-phase groundwater concentrations, fluoride
adsorption and desorption are generally best described by the nonlinear Freundlich
isotherm. The nonlinear Langmuir isotherm is also a good descriptor of adsorption,
but only at dissolved-phase concentrations of about 15 mg/L or less.

• Desorption of adsorbed non-mineral fluoride is not a fully reversible process in
many soils. Consequently, separate isotherm constants generally apply to the
adsorption and desorption processes. " ~ . :

• The oxalate-extractable aluminum content of soils is directly correlated with (and the
most significant factor affecting) the fluoride adsorption capacity of a given soil and
the degree of reversibility of the sorption process. Other properties that can affect
adsorption-desorption mechanics are the soil pH, the oxalate-extractable iron
content, the dithionite-extractable aluminum and iron contents, and the organic
carbon content. The grain size distribtition may only indirectly affect adsorption and
desorption.

2. Based on correlation of literature and site soils (using the oxalate-extractable aluminum
content and to a lesser extent the other secondary factors listed above), soils in some
locations can desorb sufficient fluoride to cause groundwater concentrations to be above
the maximum contaminant level (MCL) of 4 mg/L. Specific conclusions are:

• The soils that form the aquifer matrix within the intermediate sand zone do not
contain sufficient fluoride to sustain groundwater concentrations above the MCL
because soil concentrations are similar to background levels.

• Soils in the UGS could sustain fluoride concentrations above the MCL at scrap yard
and east potliner. At south landfill, the soil concentrations in the UGS are similar to
background levels and are not expected to sustain fluoride concentrations above the
MCL.

• Portions of the silt unit and the overlying surficial sands could sustain fluoride
concentrations above the MCL. However, the degree to which these soils could
sustain concentrations above the MCL is somewhat uncertain because some of the
aqueous-phase concentrations that were calculated from the soil concentration data
were substantially higher than measured groundwater concentrations in these units.
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1

This indicates that only a portion of the sorbed fluoride may be leachable, a
conclusion that is consistent with the desorption behavior described in the literature.
Calculations of the degree of reversibility of the site soils suggest that adsorption
could be as little as 20 percent reversible in the surficial sand, may be less than 50
percent in the silt unit, and may be greater than 50 percent in the UGS.

G.3 Methodology
The transport evaluation consisted of the following five steps:

Step 1. A library search of literature publications describing the presence of fluoride in soil
and groundwater. The literature search consisted of the following tasks:

• Database search of journal articles (conducted at the Portland State University
library)

• Review of these articles and other journal articles collected by project team members

• Review of references cited in relevant journal articles

Step 2. Collection of soil samples and groundwater samples from temporary borings drilled
using Geoprobe® and hollow stem auger drilling methods. The temporary borings were
completed in the silt unit and the upper gray sand beneath four of the soil and debris
areas in the south plant. The samples were analyzed for chemical constituents deemed
to be significant for correlating the site soils with adsorption and desorption
mechanisms (isotherms and isotherm parameters) described in the literature. Table G-l
presents a summary of the soil and groundwater samples that were collected. The table
shows two categories of samples. ~ "

• Co-located samples. These are samples of soil and groundwater obtained at the
same depths in adjacent borings. The purpose of these samples was to evaluate
sorption dynamics between the sorbed-phase and dissolved-phase fluoride
concentrations. Borings in which soil samples were collected were situated in close
proximity to (within a feet of) borings where groundwater samples were collected.

• Soil samples analyzed for literature correlation purposes. These are soil samples
analyzed for specific constituents (besides fluoride) that are good indicators of
fluoride adsorption/desorption mechanics, according to published literature.

Step 3. Correlation of site soil sampling results with literature soil samples to identify
isotherm constants that would be applicable to describing desorption from site soil
samples.

Step 4. Calculation of the mass of fluoride that is estimated to be available for desorption
from site soil samples. This is calculated by subtracting background (mineral) fluoride
concentrations and dissolved-phase concentrations from the measured fluoride
concentrations in site soil samples.

Step 5. For each site soil sample, calculation of the equilibrium aqueous-phase concentration
that would be associated with contact of low-concentration groundwater with the soils,
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which would desorb fluoride mass that is present above background (mineral)
concentrations.

G.4 Mechanics of Fluoride Adsorption and Desorption
The isotherms that describe adsorption and desorption mechanics (and the corresponding
rate and capacity coefficients) are typically determined empirically by measuring the
amount of fluoride sorbed by a soil (Cads) that is in contact with fluoride dissolved in water
(C). The sorption coefficient is derived from the resulting sorption isotherm, which
describes the relationship of the sorbed-phase concentration (Cads), which is the mass of
solute sorbed per unit dry weight of soil versus the solute concentration (C). Four isotherm
models for equilibrium conditions (as described in Fetter; 1993) are summarized below.
Equilibrium conditions assume that the solute is in equilibrium with the sorbed phase (that
is, the sorptive process is rapid compared with the groundwater flow velocity).

1. Linear Sorption Isotherm

Cads = Ka C Plot of C vs. Cads is straight line
Slope = Ka

2. Freundlich Sorption Isotherm

Cads = KO/N Plot of logCvs.log Cads is straight line
N = slope of isotherm
log K = intercept

3. Langmuir Sorption Isotherm

C/Cads = (l/b)C + I/Kb Plot of C vs. C/Cads is straight-line
b = Sorption Capacity = reciprocal slope of isotherm
K = Equilibrium constant or binding energy =
(slope/intercept)

4. Langmuir Two-Surface Sorption Isotherm

C/CadS = (1 /b)C + I/Kb Plot of C vs. C/Cads is curve with two straight line
segments.
b = Sorption Capacity = reciprocal slope of isotherm
K = Equilibrium constant or binding energy =
(slope/intercept).
Each line segment has separate coefficients:
(Kl, K2, bl, and b2)

As the leading edge of a groundwater plume containing elevated levels of fluoride moves
through an aquifer, a portion of the fluoride mass is adsorbed to the soils that form the
aquifer matrix. This adsorption process is possible because adsorption sites are available. If
the groundwater concentration source is sustained (or increases) over time, primary
adsorption sites (and secondary sites, if present) become progressively bound with fluoride.
Although these sites can exchange fluoride with the aqueous phase, the net exchange rate of
fluoride between water and soil diminishes over time. When the net adsorption rate
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approaches zero, a condition of dynamic equilibrium exists in which adsorption rates and
desorption rates are equal. Under dynamic equilibrium, the groundwater plume continues
moving with no net adsorption of fluoride by the aquifer soil. This condition reflects steady-
state adsorption/desorption conditions. Once groundwater containing less dissolved
fluoride begins to move past soils containing adsorbed fluoride, the existence of steady-state
conditions ends because a portion of the fluoride will desorb back into groundwater. If all
the adsorbed fluoride is desorbed, then the adsorption process is considered to be fully
reversible. If only a portion of the fluoride desorbs, then the process is considered to be only
partially reversible.

G.5 Summary of Findings in Published Literature
Section G.8 provides citations for 25 published articles that were obtained and reviewed as
part of the fluoride transport assessment. The majority of the articles describe studies of the
changes in sorbed-phase concentrations that occur as varying concentrations of dissolved-
phase fluoride are placed in contact with soil samples. These lab studies typically use a
combination of column tests, shaker tests, and centrifugation methods to obtain sorbed-
phase concentrations arising from contact with the time-varying dissolved-phase
concentrations.

The publications together indicate that the relationship between adsorbed fluoride and the
solute fluoride concentration is nonlinear in nature. However, most of the publications that
were obtained studied fluoride adsorption processes,"with little or no evaluation of
desorption processes. Three articles were identified that evaluated both adsorption and
desorption in detail, including substantial quantitative evaluations:

• Peek and Volk (1985) evaluated adsorption and desorption from 10 soils, of which 8
were collected in Oregon.

• Simard and LaFrance (1996) evaluated adsorption and desorption from 24 soils in
Quebec in an area of heavy aluminum smeltering activity.

• Arnesen and Krogstad (1998) evaluated soils collected at an aluminum smelter in Ardal,
Norway. Their study compared the adsorption and desorption mechanics-from these
soils with the mechanics for soils located at distances of 0.5 kilometers (km) and 1 km
from the smelter.

The principal findings from the literature publications are as follows:

1. Fluoride adsorption to soils initially containing only background levels of fluoride (i.e.,
mineral fluoride) follows a Langmuir isotherm for dissolved-phase concentrations below
approximately 15 mg/L. Above this concentration, the process follows either a two-
phase Langmuir isotherm or a Freundlich isotherm (Peek and Volk, 1985). In general,
the Freundlich isotherm is a better descriptor of adsorption phenomenon over the full
range of dissolved-phase concentrations than either the single-phase or two-phase
Langmuir isotherms (Peek and Volk, 1985; Simard and LaFrance, 1996). Table F-2
presents the results of these and other studies. The first page of the table lists the
available data describing desorption, while the remaining pages provide the available
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data describing adsorption. For each soil, the table provides the following specific data
for each soil that is described in the literature publications:

• Soil series name and classification
• Soil horizon
• Particle size distribution
• Chemical parameters: pH, extractable aluminum and iron
• Range of equilibrium solute concentrations (C)
• Isotherm model and associated coefficients

2. Peek and Volk (1985) found that their desorption data could be fit to a Freundlich
isotherm. They also found that the two Freundlich constants for each soil had different
values for desorption than for adsorption. Simard and LaFrance (1996) were unable to fit
their desorption data to either the Langmuir or the Freundlich isotherm. These authors
derived a relationship describing the amount of fluoride mass that is desorbed as a
function of the aqueous-phase fluoride concentration. However, they did not provide an
isotherm describing the relationship between sorbed and aqueous-phase concentrations.
Arnesen and Krogstad (1998) also did not identify whether the desorption process fit the
Langmuir or Freundlich isotherms. •

3. The oxalate-extractable aluminum content of soils is a good indicator of the ability of
soils to adsorb fluoride according to several of the literature publications. The oxalate-
extractable aluminum content measures the concentration of aluminum oxyhydroxides
(A1OX) in the soil. The A1OX content of soils was also reported to be a good indicator of
the reversibility of the adsorption process (that is, the degree to which adsorbed mass
can be desorbed from soils in the presence of water having a low dissolved fluoride
concentration). Specific findings were:

• Peek and Volk (1985) and Arnesen and Krogstad (1998) found that the A1OX content
accounted for about 85 to 90 percent of the variation in fluoride adsorption capacities .
between soils. Peek and Volk also found good correlation between various Langmuir
and Freundlich coefficients and the oxalate-extractable iron (FeOX) content, the
dithionite-extractable aluminum and iron contents, and the soil pH. However, these
and other factors contributed to no more than 7 percent of the variation in the
fluoride adsorption capacity of the soils. . . .. . . .

• Simard and LaFrance (1998) found that adsorption was more significant in Spodosol
soils (coarse loams and sands of deltaic and morainic origin) than in Aqueptic soils
(poorly drained fine loams, silts, and clays of alluvial, lacustrine, and marine origin).
This difference was attributed primarily to the high A1OX and FeOX contents of the
Spodosol soils compared with the Aqueptic soils, with additional limited correlation
to soil pH.

• Peek and Volk (1985) found that fluoride adsorption was fully reversible in only 3 of
10 soils, all 3 of which were clays or silty clays. For the 7 other soils (loams and
sandy loams, and two other soils having low to moderate fractions of clay), only a
portion of the adsorbed fluoride was desorbed.

• Simard and LaFrance (1996) found that reversibility of fluoride adsorption was weak
in the Spodosol (coarse-grained) soils because of their higher A1OX and FeOX
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contents. They found that the proportion of adsorbed fluoride that could be
desorbed (a ratio that they called qd/qc in their paper) was about 15 percent or less
for 8 of the 11 Spodosol soils that they studied. In contrast nine of the 13 Aqueptic
(fine-grained) soils that they studies showed qd/qc ratios of 50 percent or higher.
Simard and LaFrance found close statistical correlations between the qd/qc ratio and
A1OX, FeOX, and soil pH, but weak correlation between the qd/qc ratio and the
grain-size distribution. Because of the influence of A1OX and FeOX, they found that
the Langmuir constant (K) for adsorption was a good predictor of the qd/qc ratio.

• Arnesen and Krogstad found that the shallowest A-horizon soils tended to desorb a
greater proportion of adsorbed fluoride (between 36 percent and 58 percent) than
did deeper B-horizon soils (between 18 percent and 36 percent). The authors
attributed this to the difference in the A1OX content.

In summary, the conclusions from the literature evaluation are:

• The relationship between adsorbed fluoride and solute concentration is nonlinear:

Cads =£ Kd Csol

• The Freundlich or two-phase Langmuir isotherms best describe fluoride adsorption over
a large range of dissolved-phase concentrations.

• The oxalate-extractable aluminum content of soils is directly correlated with (and the
most significant factor affecting) the fluoride adsorption capacity of a given soil and the
degree of reversibility of the sorption process (that is, the proportion of adsorbed
fluoride that can desorb from a soil).

G.6 Comparison of Site Soil Data with Literature Soil Data
Existing analytical data for soils at the RMC facility were compiled in an effort to compare
site soil parameters with those reported in the literature sorption studies. The site soil
samples that were used for the correlation were collected during 1998 for the purposes of
facilitating the correlation work. Samples were collected from the upper gray sand and the
overlying silt unit at depths ranging from 5 to 45 feet below ground surface (bgs). Samples
were obtained from the three soil and debris areas in the south plant (east potliner, scrap
yard, and south landfill). A total of ten soil samples were collected and analyzed for:

• Oxalate-extractable aluminum and iron
• Dithionite-extractable aluminum and iron
• pH
• Total aluminum and iron
• Physical soil parameters (grain size distribution, total organic carbon content, specific

gravity, and total porosity)

The samples were correlated with the sample data published by Peek and Volk (1985). No
other studies were used for the correlation. The rationale for selecting this study (and no
others) was:
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• The Peek and Volk study quantified Freundlich isotherm coefficients for fluoride
desorption, which is the primary process of interest at the RMC facility. [As discussed
previously, adsorption is of less interest than desorption because the net adsorption of
fluoride onto soils takes place over short periods of time (hours or days) compared with
the time frames that fluoride is thought to have been present in groundwater at the
facility (years).]

• Unlike other studies, the soils sampled by Peek and Volk were predominantly from
Oregon. In addition, the soil described in the Peek and Volk study included a mixture of
loams, loamy sands, silts, and clays with pH values similar to those encountered in the
surficial sand, the silt unit, and the UGS.

• The study by Simard and LaFrance (1996) was considered. However, no desorption
isotherm was provided that allowed estimation of pore water concentrations from
measured soil concentrations.

• The study by Arnesen and Krogstad (1998) was also considered, but was not used
because neither the desorption isotherm nor its coefficients were presented.

The correlation of site soils witKthe soil data by Peek and Volk (1985) is summarized in
Table G-3. The table highlights (in large bold font) the literature data that were best
correlated to the site soil samples data. Weight was given primarily to the oxalate-
extractable aluminum concentration data. However, where correlations with A1OX data
were difficult, the analyses were supplemented with the oxalate-extractable iron
concentrations and the dithionite-extractable aluminum and iron concentrations. Lesser
consideration was given to the soil pH and grain size, and no emphasis was given to the
total organic carbon content. For the surficial overlying sand and underlying silt, separate
correlations were performed for each of the three soil and debris areas. For the UGS,
correlations were made for all soil samples together, rather than performing separate
correlations for each soil and debris area.

Table G-4 summarizes the results of the correlation. The table shows arithmetic and
geometric mean values of the Freundlich parameters.1 The table shows that the highest
arithmetic and geometric mean values of the Freundlich affinity parameter (K) are at south
landfill and scrap yard. In contrast, the arithmetic and geometric mean values of the K
parameter are substantially lower at east potliner and in the UGS. Also, the arithmetic mean
is generally higher than the geometric mean. For the Freundlich n parameter, the arithmetic
and geometric mean values are similar.

G.7 Calculation of Equilibrium Groundwater Concentrations
The desorption isotherms from Table G-4 were applied to the site soils for the purposes of
calculating equilibrium groundwater concentrations that would arise from desorption off of
site soils. Tables G-5 and G-6 present the calculation procedure. The calculation was applied
to soil samples collected from the surficial overlying sand, the silt unit, and the UGS during
the summer 1998 sampling event. The calculation was also applied to soil samples collected

' The geometric mean is equal to the product of n data points taken to the 1/n power. For data sets with more high values than
low values, the geometric mean is lower in value than the arithmetic mean.
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in the intermediate zone during drilling of the borehole for well MW33-095, which is
situated in the middle of the primary fluoride plume at the site. The plume extends from
scrap yard to the production wells just downgradient of MW33-095. The calculation steps
and results are presented below.

G.7.1 Calculation Procedure
The calculation was performed using the following steps. (The calculations for steps 1,2,
and 3 are presented in Table G-5, and the calculations for Steps 4 and 5 are presented in
Table G-6.)

Step 1. The total fluoride concentration data in site soils measure both the sorbed-phase and
dissolved-phase (pore water) concentrations. The total sorbed-phase concentration
(Cads-total), which is needed for calculating the equilibrium groundwater concentration,
was calculated by subtracting the associated dissolved-phase (pore water) concentration
(Cpw) from tihe total soil fluoride concentration. The dissolved-phase (pore water)
concentration (Cpw) was calculated from the total soil fluoride concentration using the
laboratory-measured moisture content and the laboratory-measured or field-measured
groundwater concentration data. The equation for calculating the dissolved-phase (pore
water) concentration is:

Cpw = Q* Cgw / pw

where:

Cpw = pore water concentration (mg fluoride/ kg wet soil)
8 = moisture content (% weight by water = kg KbO / kg wet soil)
Cgw = the measured groundwater concentration (mg fluoride / L HzO)
pw = density of water (1 kg H.2O / L HbO)

Step 2. The pore water concentration (Cpw) was converted from units of mg fluoride/ kg
wet soil to mg fluoride/ kg dry soil using the following conversion relationship:

Cpw as mg/kg dry soil = (Cpw as mg/kg wet soil) / ([1-9] / 1)

where the term ([1-9] / 1) represents the unit dry weight of the soil solids.

Step 3. The fluoride concentration that is currently adsorbed due to the presence of the
groundwater plume (Cads) was calculated from the measured fluoride concentration in
soil by subtracting a background "mineral fluoride" concentration (Cbkgmd). The
mineral fluoride concentration (Cbkgrnd) represents fluoride that is present in the soil
mineral structure and is assumed unavailable for sorption or desorption. The soil
fluoride concentrations measured in the laboratory include this mineral content because
they were measured using aggressive distillation methods (EPA methods 340.1 and
340.2). The calculations of Cads used the background concentration of 208 mg/kg
(expressed on a dry-weight basis) for upland surface soils [see Technical Memorandum DS
No. 12: Background Data Summary for RMC-Troutdale (CH2M HILL, December 3,1996)].

Step 4. The equilibrium groundwater concentration (C) was calculated from the value of
Cads using the Freundlich isotherm equation. The calculation used the geometric mean
values of the Freundlich isotherm parameters (K and n), rather than the arithmetic mean
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values. The geometric mean values were used because they predict higher equilibrium
groundwater concentrations than the arithmetic mean, thereby producing a conservative
analysis of the potential for soils to be a source of fluoride to groundwater. The
calculation was performed using the Freundlich isotherm equation rearranged to solve
for the equilibrium groundwater concentration (C) as follows:

C = (Cads / K) N

Step 5. Because the Freundlich isotherm constants (K and N) are based on the paper by Peek
and Volk (1985), the resulting groundwater concentration is in units of millimoles per
liter (mmol/L). This concentration was converted to milligrams per liter (mg/L) by
multiplying by the molecular weight of fluoride (19 grams/mole)

G.7.2 Calculation Results
Table G-7 compares the calculated equilibrium groundwater concentrations with measured
groundwater concentrations and with the MCL of 4 mg/L. Samples with equilibrium
concentrations below the MCL are highlighted. The calculations indicate the following:

• Equilibrium groundwater concentrations in the intermediate sand zone at MW33-095 are
expected to be below detectable levels because the total soil concentrations are at or
below the average background level of 208 mg/kg. Consequently, the soils at this
location are not expected to sustain fluoride concentrations exceeding the MCL in
groundwater.

• In the UGS, the equilibrium groundwater concentrations are at or below detectable
levels at south landfill, which indicates that the UGS soils at this location are not
expected to sustain fluoride concentrations exceeding the MCL in groundwater. In
contrast, the UGS soils could cause groundwater concentrations of fluoride at scrap yard
and east potliner to exceed the MCL. The highest equilibrium groundwater
concentrations are estimated to be 45 mg/L at scrap yard and 228 mg/L at east potliner.

• In the silt unit and the overlying surficial sand unit, the calculated equilibrium
groundwater concentrations range from below detectable levels to concentrations
substantially above the MCL and (in some cases) above measured groundwater
concentrations. This indicates that some soils in each area could sustain fluoride
concentrations in groundwater exceeding the MCL.

• For some soils in the silt unit and the surficial overlying sand, it is unclear to what
degree these soils could cause groundwater concentrations of fluoride to exceed the
MCL. The uncertainty exists for soils that have calculated aqueous-phase concentrations
substantially higher than measured groundwater concentrations.2 This indicates that
only a portion of the sorbed fluoride may be leachable, a conclusion consistent with the
desorption behavior described in the literature. For these soil samples, further calcula-
tions were performed to estimate the soil concentration required to create the observed
groundwater concentrations. The calculated soil concentrations were then compared
with the measured soil concentrations to estimate the degree of reversibility of the

2 See in particular, the surficial sand sample at GP60 (south landfill), the silt unit sample at GP50 (scrap yard), the 15-foot
sample at GP65 (east potliner), and the 5-foot, 15-foot and 30-foot samples at GP66 (east potliner).
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adsorption process. As shown in Table G-8, the calculations were performed for one
surficial sand sample, five silt unit samples, and one sample from the UGS. The
calculations indicate the foEowing:

- The degree of reversibility in the surficial sand at south landfill was calculated to be
20 percent. This is similar to the observation by Simard and LaFrance (1996) that the
adsorption process was typically 15 percent or less reversible in coarse-grained
Spodosol soils.

- The degree of reversibility in the five silt unit samples ranged from 10 percent to
58 percent, with a median value of 0.40 and an arithmetic mean of 0.36. These data
suggest that there may be somewhat less reversibility than was found by Simard and
LaFrance (1996), who found that the adsorption process was typically at least
50 percent reversible in fine-grained Aqueptic soils.

- The degree of reversibility in the UGS was calculated to be 64 percent in the sample
from east potliner. This is higher than the degree of reversibility (15 percent or less)
observed by Simard and LaFrance (1996) for coarse-grained Spodosol soils.
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Table G-1
Summary of Soil Sample Data Collected For Transport Assessment

Reynolds Metals Company - Troutdale, Oregon

South Plant Soil
and Debris Areas

Scrap Yard

South Landfill

East Potliner

Number of
Borings

4

4

3

Number of Co-Located Soil
and Groundwater Samples

Surficial Overlying Sand: 1

Silt: 2

UGS: 10

Surficial Overlying Sand: 2

Silt: 20

UGS: 3

Surficial Overlying Sand: NA b

Silt: 13

UGS: 3

Number of Soil Samples Analyzed for
Literature Correlation Purposes a

Surficial Overlying Sand: 1

Silt: 2

UGS: 2

Surficial Overlying Sand: 1

Silt: 1

UGS: 1

Surficial Overlying Sand: NA b

Silt: 1

UGS:1
a These soil samples were analyzed for oxalate-extractable aluminum and iron, dithionite-extractable aluminum
and iron, pH, organic matter content, grain size distribution, particle density, and porosity.
b NA = not applicable. Surficial overlying sand is not present at this location.
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.•r\ Table G-2
Summary of Fluoride Sorption Studies Reported in Published literature

Reynolds Metals Company - Troutdale, Oregon

Soil Series

Fluoride Desor
2owvaJ
Sourval
Courval
Courval
Courval
Saint-Andre
Saint-Andre
Saint-Andre
Saint-Andre
Salnl-Artdre
railton
raillon
railton
Talllon
Taillon
Parent
'arent
^arent

Horizon Soil Type/Cfass

Ao
Aeg
II Ba
II Co
"Ckg.,,

Ap
Bit
B12
Bfi
C
AP
Bfi
Bg.

BCg
<*._
Ap
Ae
Bl

°ant* ! Ba
=arent BCg
3arent
<amouiaska

Ca
Ap

<amouTaska Bg
<amouraska ' Ckq

Cote A
=lmore A
Sombre t . A
Jorv A
vtolokid
Myssa
Onlto
Panoche
Sarjehill

A

Typtc Humaquept
( fine silly, mixed, frigtd)

alluvial parent material

Typfe Haptorihod
(coarse loamy, mixed.
(rigid)
morainic parent material

Aerie Haplaquept
(fine loamy, mixed, (rigid)
lacustrine parent material

Typic Civorthod
(sandy, mixed, (rigid)
deltaic parent material

Typic Humaquept

Soil Particla Size/Texture
%Sand %sin

I

%0lay

14.9
65
24.4
25.4
23,6
25.3
19.5
9.6
11.7
6.4
15.5
14.4
22.0
22,4
30.2
7.1
9.1
4.6
0.9
0.9
22,0
S4.4

(clayey, mixed, frigid)
marine parent material 1

Chromic Pelfoxarert
PachicUBcArgixeroIJ
Typic Haplumbrept
Xeric Haptohumutt
Typic Torrox

A IXerollio Durorlhld
_ _ A |

A
Andic Cryaquept
Typic TorrioWwnt

A IXerotllcCamborthld
/Voodoum A iAquultic Argixerotl

Moa Ah ICambfcPodzol
Moa Bh
Moa
•flete
Hjalle

BC
Ah
Bw

Hiete BO
veal Ah
van BW

CamWoPodzot
CamWcPodzoI
Gamble Arenosol
Gamble Araoosol
Cambic Aranosol
Cambic Arenosol
Cambic Arertosol

day
\Q3.m
foam
day
day loam
Îtloam

loam
silty clay
loamy sand
silly day

47.1
51.6

67.7
66.9

Organic
Carbon
Content

%

3.Z4
0.46
0.45
0.26
0.25
3.00
1.93
1.05
O.S4
0.18
a62
1.82
0.38
0.18
0.08
2.00

PH
Extract-
abteAT

(«9*9)

S3
6.1
6.9
72
7.5
5.6
6.2
5.0
4.7
4.6
6.1
6.4
6.5
6.6
6.7
5.0

2.22 4.9
0.88 4.9
0,23
0,24
0,26

1,130
730

1.070
6SO
910

2,620
4,600
5.740

-ifSSL
-Si§§2_,
3.510
6,600
1.420
1,350
1.420
4,380
8,840
1.820

9.2 1.800
5.3
5.4

1,030
1,660

Extract-
abtoAl"

lC3*g]

Extract-
able Af
£59*3)

Extract- Extract-! Bctract-
abteAT'aWeFe'jabtoFe'
(mgflcg) (mo/kali (ma/kg)

5,200
4,900
13,700
4,600

14,300
11.200
10.500
9.800
8.200
8.600

Solution
EquDIbdum

Concentration
(mslLI

Isoflierin Model*

.
4,900 |
10.100 !
4.400 !
3,600

———— i ————

'
!

4.000 i
10,800 :
11.700
14,800
11,500!
8,600 !
5,500 .

2.45 7.1 1,900 !
i 45.8 0.40 ! 7.3 I 1,980 !
I 42.5 0.46 i 7.3 ! 2,540 I I

62 2.04 | 6.7 675
i 16 i 2.40 7.6 351

23 ! 8.52
49
34
10
17
28
6

4£
3.96 5,4
1.68 6.8
0.96 8.1
2,04 6,5
0,48
0.48

6.1
7.5

35 1.92 5.6

50.1
46.4

30.4
31 .S

2.8
2,0

1.9
1.6

61.9 - I 35.7 SA

4.5
5.0
6,2

I _ 5,1
5.1
5,2
4,2
4.7

4,911
2,914
836
351
243
216
216

m !
540

11.224
9.87S
5.963
378
459
540

7,260
i 5,752

216 !
2,374 2,644 I

6200
Major
16.600
5200
8000
6900
3900
8400

6400
6200
6500
4500
8000
6800
3900
7800

47.135
| 85,669

Freundrtch (desorb)
FreundRch (desorb)
Fretmdlich (desorb)
Freundlidi (desorb)
Freundrich (desorb)
Freundiich (desorb)
FreundBch (desorb)
Freundlfch (desorb)
Freunddch (desorb)
Freundlidi (desort>)
Freunddch (desorbL
FreundSch (desorb)
Freuiidlich (desorb)
Frsundtich (desorb)
Frmtndlich (desorb)
Freundlidi (desorb)
FreundSch (desorb)
Freundlich{desorb)

K* b.N"

1,100
0.614
1,160
1.290
1.150
0,366
0.210
0.255
0,270
1.720
0.484
0,659
1,401
1.473
1.576
0,500
0.313
0,310
0.862

0.314
0.219
0.528
0.594
0.659
0.121
0.036
0.069
0.092
0.601
0.173
0.255
0.628
0.417
0.463
0.125
0.107
0.101
0.321

FreundKch (desorb) 1.097 0.408
FnsundUch (desorb)

6,800 '. FreundSch (desorb)
9,000 !
10.500 !

1,210 0.411
4.490

FreundKch (desorb) i 1.300
FrainOUch (dasorb) i 1.500

949 : Praundech (duorb)
.,S58 I
5,808 :
4,468

I 97.844 i 782
4.635
6.702
8,489

I 3,965
I 20.384

513 i 9,800
104 i 15.300
72 6.700
135 i 5.700
206 6,900
112 5800
425 4000

I 247 ; 4300

391
1.005
447
447

6.869

12,700
27,400
13,300
11,500
10,000
7900

0-50
0-50
0-50
0-50
0-50
0-50

8000 0-50
8600 0-50

Freundlich (desorb)
Freundlidi (desorb)
FnwndGch<d«sort>)
Freundlich (desofb)
FreundRch (dssorb)
Freundlich (desorb)
Freuodlich (desorb)
Freundlich (desorb)
FreundRch (desorb)

Not Discussed

12.82
15.61
82^8
119.93
16.44
2,35
15.61
1.46
0.87

1.740
0.610
0.775

Reference and Soil Origins Comments

Simard J, UFrance, 1 996
Soils from Province of Quebec,
Canada

3.39 !peek«Volk,1985
2.37
1.58
1-4S .....
4.00
1.50
2.37
1.89
2J3

35.85 ! 1.79

X
Not Discussed X
Not Discussed
Not Discussed
Not Discussed
Not Discussed
Not Discussed
Not Discussed

X
X
X
X
X
X

X
x
X
X
X
X
X
X

8 soils (ram Oregon, 1 each from
California and Hawaii

Amesen & Krogstad, 1 998
Soils from Western Norway

Listed constants describe desoiption as follows:
q(d) » k1 + k2 In C where units are:

M=(moUm")
k2-(dimensionless)

Note: Authors did not Identify their
measurement units for K. Plot forCoutva! Aefl
sofl suggests units are (mot/mS -̂N), but
this doesn't appear lo work for the
SaM-Andre W2 soil ptot

These constants describe desorption only.
The FreundUch isotherm is applicable for

all dissolved-phasa concentrations,
K is in units of mmol/kg.

Isolherm constants not reported for either
adsorption or desorption.

Fluoride Adsorption

Courval , Ap JTypic Humaquept
Courval Aen ( fin® silly, nixed, friflld)
Courval II Bq aHuvijaJ parent material
Courval II CQ
Courval _ ,
Saint*Andre

II Ckg :
AD .Tvoic Haotorihod

Saint-Andre BM (coarse loamy, mixes.

! 14.9
——————— ̂ .____,

24.4

3.24 j 6.3 ! 1.130 ' !
0,46 ! 6,1
0,45 ' 6.9

730^
WO^ I ;

• 25.4 046 7,2 650 ; i
I 28.6 ! 0.25 | IS ' 310 ,

i ! 25.3 3,001 ns ; 1.93
Sainl-Andre BI2 frigid)
Satnt-Andre ' B| rnonilnic parent material

9,6
11.7

5.6
£2~

2,620 i l l '
4,600 ! I

1.05 , 5.0 , 5,740
0.54 4.7 : 4.480Salnl-AnHra . c ...... t^ ^ , gM . 4£ . ^^ (

raillon _ Ap Aerie Haplaouepl , ! '. 15,5 3.62 6,1 3,510 ;
rajiion
raillon
raillon

.JS
-.*.„
-BC3...

(Una loamy, rnixed1 frigid)
lacustrine parent material

_.._.. . 14.4 1.82 6.4 6,600 i
22.0 0,38 6.5 1.420
22.4 0.18 , 6.6 1,350 : '

5,200 ' I Freundlidi (adsorb) 1.373 0.703
4,900 Freundfch (adsorb) | 0^35
13,700 '• Fraundlch (adsorb) ; 1.043

_4J600 Freunddch (adsorb) 1 0.828
4.300 FraundUch (adsorb) t 0.637
11,200 Fmundfch (adsorb) 1 3.832
10^00 . Fwundfch (adsorb) ! 3.887
9.000 : FreundSdi (adsorb) ! 4.431
8,200 ' FreunOJch (adsorb) i 3.496
8,600 ; . FnunOKb (adsorb)
4,900 FmumJfch (adsorb)
10̂ 100 '• FreuncUch (adsorb)
4,400 Freundlicti (adsorb)
3,600 ' Freundlicti (adsorb)

2.358
3.880

0.722
0.500
0.787
0.451
0.770
0.845
0.934
0.641
0.659
0.706

4.191 __ ; 0.839
1.196 - 0,654
1.099 | 0.57T

Simard & LaFrance, 1 996
Soils from Province of Quebec.
Canada

Listed constants describe adsorption as foltows:
q(C) • K x C" where measurement unlls am:

C»(motfm:'so«)
rJ(C) = (moVm3soll)

Note: Authors did not Identify their
measurement units for K. Plot for Couival Aefl
soil suggeiu units are (moVmSM-N), but
this doesn't appear to work for the
SaW-AnoVe BI2 soil plot.
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Table G-2
Summary of Ruorlde Sorption Studies Reported in Published Literature

Reynolds Metals Company - Troutdale, Oregon

Son Series

raTOon
3arent
'arent
''arent
3arent
'arnnt
Saren1
<amouraska
<amouraska
<amouraska
Cotter
=Imore
-lambre
lory
Dolokai
<lyssa
3ntf<o
Panoche
Saoehill

Horizon

Cg
*P ....
Ae
Bt
Bg

BCg
Cs— ,AD
Bg

Ckg
A
A
A
A
A

H-*-_
A
A
A

/Voodbum i A -

Soil Type/Class

TyptcCtyorthod
(sandy, mixed, frigid)
deflate parent material

Tvptc Humaquept
(clayey, mixed, frigid)
marine parent material

Chromic Pelloxerert
PachicUl tic Argixeroll
Tvpic Haplumbrept
Xeric Hapkihiimult
Typic Torrox
Xerollic Durorthid
Andic Cryaquept
Typic Torriothent
Xerollic Carnborthid
Aquultic Arqixeroll

Soil Particle Size/Texture
%Sand

day
loam
loam
day
day loam
silt loam
loam
silty day
loamy sand

%Sttt

silty clay I
Coker i A Ichromic Pelloxerart Iday '
3more i A
Hembre : A

Pachtc Ultte Argixeroll lloam
Tvpic HaDtumbrept lloam

Jory 1 A jXeric Haptahumult :day 1 ———
Molokai I A rTypicTorrox Iday loam [
Nyssa \ A
Onto i A
'anoche A
Saoehill 5 A
Woodbum ! A

Xerollic Durorthid
Andic Cryaquept j
Typic Torriothent
XerollfcCamborthtd
Aouultic Argixeroll

Hantord s iTVDtc Xarorthenl
Sebrae i .[XerollicNadurargid
foto i
AJken
Glla '
Chino !
Uabefeld
Uebsfeld
Sierra
Sierre

Typic Xerortnenl
Xeric Haplohumult
Typic Tonifluvent
Aquic Haptoxeroil

no CaCosiovstrochreol
w/CaC03

A
B

Schitterwald ; A
ScWtterwakl t B

Dystrochrept
Ftendoil
Ftendotl

silt loam I
loam . [
silty day I
loamy sand
silty day

sandy loam
silt loam
oam
ctaytoam
oam
day

65.4
65.4
40.0
46.5

Eutrochreptic Rendotl j 20.8
Eutrochreptic Rendoll

Unknown , ESP = 5
_; __ i

Joy ' A
Joy i B22
Joy | B31
eaa ___ ' A

54.5

65.8
ESP * 30 - 65.8

Aquic Hapludoll .Sifltoam
iSiltloam
iSilttoam

18.5
18.S
50.0
45.0
47.0
26.0

%Clay
30.2
7.1
9.1
4.6
0.9
0.9

22.0
54.4
453
42.5

52
16
23
49
34
10
17

Organic
Carbon
Content

%

2.00
222
0.88
0.23
0.24
0.26
2.45
0.40
0.46

2.04
2.40
8,52
3.96
1.68
0.96
2.04

28 J 0.48
6 ! 0.48
35 I 1,92

52 i 2.04
16 ! 2,40
23 , 8.52

PH

6.7
5.0
4.9
4.9
52
5.3
5.4
7.1
7.3
7.3
6.7
7.6
4.6
5.4
63
8.1
63
8.1
7.5
5.6

Extract-
abtoAr
(mg/kgj
1,420
4,380

j>340
1,820
1300
1,030
1,660
1,900
1,980
2,540
675
351

4.911
2.914
836
351
243
216
216

2,374

6.7 ! 675
, 7-6

4.6
49 . 3,96 ] 5,4
34 '. 1,68
10 ! 6.96

6.8
8.1

17 i 2,04 i 6.5
28 ' 0.48 ] 8.1
6 ' 0.48

35 I 1,92

6-18 i
27-35
20-35
3530 1
«18 1

18-35 i

16.1 : 2.9
16,1 i
10.0 3 7.9
8.5 j 3.8

73
5.6

•7.2
7.7
7.3
5.6
7.9
8.0

4.2
7.3
6.9
7,5

351
4,911
2.914
836
351

!̂43
216
216

2.374

32.2 i 283 i 7,2 I
19,5 ' 15.7 i 7.5 i

20.5 I 14,5 . ' ? i
20.5 14.5 ; i ? i

j 173 . 3^6 I 5.1
21,6 6.52 • 5.6

1200

Extract-
able Al*
(mg/kg]

998
540

11.224
9,875
5,963
378
459
540
216

2,644

Extract-
able AT
(rag/Kg)

————
998 :

540 i
11,2241
9,876
5.963
378 ;
459 !
540 I
216 I

2,644 i

I

_j_ 4100

Extract-
able At4

(mg/Itg)

Extract-
able Fe*
(mg/fcg]

7,260
5,752
47,135
85,669

! 97,844
I 4,635
i 6.702

•8,489
3,965

Exlract-
tbtoFe'
(mgJkg)
4.000
10,800
11.700
14,800
11300
8.600
5,500
6,800
9,000
10,500

949
558

5.808
4,468
782
391
i,ops

Solution
Equilibrium

Concentration
(mg/L)

> 0-50
0-50
0-50
0-50
0-50
0-50
0-50

447 ! 0-50
447 0-50

I 20,384 6.869 I 0-50

Isotherm ModeT1

FreundBch (adsorb)
FimmoTich (adsorb)
FreundBch (adsorb)
Freundlich (adsorb)
Freundlich (adsorb)̂
Freundhch (adsorb)
Freundlich (adsorb)
Freundlich (adsorb)
Freundlich (adsorb)
Freundlich (adsorb)

Langmuir
Langmuir
Langmuir

• Langmuir
Langmuir

If

1.685
4.065
4.073
3.956
1-.494
1,289
1.271
1.875
1.713
1,647

0,178
0,412
0,104
0.175

b,N*"

0.676
0.714
0.800
0.348
0.469
0.548
0.487
0.549
0.597
0.696

350
238

1567
1900

0.247 I 404
Langmuir 1 0.158 ( 42
Langmutr
Langmuir
Langmuir
Langmuir

i 7,260 i 949 ! 0-50 ; Fregndfich (adsorb)
j 5,752 ] 558 i 0-50 i FreundBch (adsorb)
; 47,135
, 85,669

5,808 1 0-50
4,468 i 0-50

' 97,844 782 i 0-50

Jreundlfch (adsorb)

0,075 ! 268
0,056 ! 47
0.044 i 54
0.111 ! 1118

3.43 " 2.86
2.75 ; 2.73
60.59 , 1.53

FreundBch (adsorb) I 105.93 : 1.52
FreundBch (adsorb) ! 19.23 i 2.40

! 4,635 391 i 0-50 FreundBch (adsorb) ! 1.7 '.. 223
': 6.702
i 8,489
! 3,965
i 20,384

1,005 0-50
447 i ' 0-50

FreundBch (adsorb) I 9.27 : 1.49
FreundBch (adsorb) ( 1.14 I 1.62

447 j 0-50 ! FreundBch (adsorb) | 1.29 I 1.46
6,869 ! 0-50 i Freundlich (adsorb) I 41.74 ! 1.68

1

T

I

i 6300
X 1 I X

1100
i 1000
, 4300
i 4000

———————————

__________ 1 ___________

1300 I
I 20.0 . 0,18 " 5,9 ; 1000

Aquic Argludolt 'Sllty day loam ! 29,0
W« Bj . ;siity day team i 393

3.13 : 5.7
139 ~1 £5 ~'

1200
1900

———————————

6400
6600

< 14500

————

2-16
2-16.

Langmuir
Langmuir

2-16 Langmuir
2-16
2-16

I 2-16

2400
X

3300
3100
1900

0-5000
0-5000
0-5000
0-5000
0-5000

! 14100 i 2100 i 0-5000

i ! °"11

0.16
0.13
0.07

Langmuir ! 0.25
Langmuir i 0.07
Lanqmuir

Langmuir
Langmuir (2)

None
None

Langmuir (2)
Langmuir (2)

0.08

87
154
172
1317
111
215

0.001- i 6650
0.136/0.005 1 293/3983

X X
X X

0.007/0.001 ! 5772/32404
0.024/0.002 I 2377/18970

Langmuir S 0.23 I 31
i 0-11 I Langmuir '; 0.13 : 35

i 0-20 : Langmuir ! 0.219 365
\ , 0-20 ! Langmuir 0.25 285

i i 0-20 1 Langmuir ! 0379 , 188
0-20 ! Langmuir 0^15 444

1 ! . 0-20 i Langmuir 0397 . 469
Wva B22 'Silty day kram I 373 6.36 | 62 '• 1300 ] , '. . 0-20 Langmuir 0.251 316

CiOTe _____ A .MoMic/ybaoualf Sflttoam j ' 13.9 1.20 1 4.4 : 1300 I 0-20 ' Langmuir 0.038 493
uww B21 i silty day toarn I 433 0.53 ; 4,8 i 2300 I • . : • 0-20 Langmuir 0.129 508
usrw
Mutcalino

Hwrfck

B31 : -Silty day foam I 34,4 0.28 : 5,7
~*^~

A
kSte.- -. A-^

Aquic ArQludoli ,SJIty clay loam S 23,7 &S3 5,2
1400
1200

Aguic ArgiudoH Sflty day loam ' 25,5 4,31 " 6.4 1200
Aquic Argiudoll
T^HSPteH?*..,..-. .

Silt loam
Sflly dayjpam __^

203 2.45
27,0 1.99

6.0 750
6.5 1000

i 0-20 Langmuir 0317 408
0-20 Langmuir 0-213 358

- ...._
0-20 Langmuir 0.045
0-20 Langmuir 0.166

625
"'""173" '

_ _o^p_ _ _ Lanpmuir 0,201 __ _361. ;

Reference and Soil origins

Peek &Voik, 1985
Eight soils from Oregon, one each
Irom California and Hawaii

Bower & Hatcher, 1967
Soil origin not specified

Fluhler, polomski, and Baser. 1962
Soils from Switzerland

These constants describe adsorption only.
Trie Langmuir isolherm is applicable onJy for

dissolved-phase concentrations ol
15 mg/L or less.

These constants describe adsorption only.
The Freundlich isotherm is applicable only for

dissolved-phase concentrations greater than
15mg/L
K is in units of mmot/kg.

Only describes adsorption (not desorption).
Units (or K Hsted as L/mg.
Units (or b Gsted as mg/kg.

Only describes adsorption (not desorption).
Slope l:C<180rtig/L Slope 2: C>760 mg/L

Stope1;C<2SSmg/l- Slope 2: C>34Q mg/L
Stooel:C<2lOrnQ/L Stops 2: c>270 mg/L

Chabra, Stngh, & Atorol, 1980 . ;0nly describes adsofptton (not desorption),
Soils from Indo-flanfletic plains, JLMIts lor K unclear In artfcte (assume UmMJ.
India IJsted K values &r& in L/mg; listed b in mg/kg..

Omucti & Jones, 1 977 I Only describes adsorptton (not desorptton).
Soils from llnois [2-surtace Langmuir slope is toss from 20-50 mg/L

i Author provides constants for C<20 mg/L

I Note: b is called Q in article and is in mg/kg.
f Artida does not daflne units for K.
!i Units for listed K are unknown,
i
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Table G-2
Summary of Fluoride Sorption Studies Reported In Published Literature

Reynolds Metals Company - Troutdale, Oregon

Soil Series

(Word aimed)
=ayette
Seaton
Bount
tosmef
ramateo

Jnknown-A
Jnknown-A
>nknown-B
Jnknown-8

Horizon

A
A
A
A
A
A

Soil Type/Class

Typic HapludaJf
Typic Hapludalf
Typfe Hapludalf
Aerie Ocliraquall
Typic Frafjiudatl
Typic Natrudalf

Ma-saturated calcareous
Ma-saturated calcareous
"la-saturated non-calcareous
la-saturated non-calcareous

Soil Particle Stee/Texturo
%Sand

Silt loam
Sit loam
Silt loam
Silt loam
Silt loam
Silt loam

38% silt

%SM %Clay

19.0
14.9
10.4
18.3
14.8
14.9

16.9

Organic
Carbon
Content

%

0.79
1.62
0.94
3.03
0.71
1.18

I

PH

7.7
5.9
5.9
5.6
6.6
4.6

8.95
10.4
ass
10.4

Extract-
abteAT
(m*kg)

790
900
825
960
1000
1300

Extract-
ive At"
(S9IK9)

Extract-
aWeAT
(Bjgffial

Extract-
able Af
imam

Extract-
able Ftf
(mg/ka)

Extjact-
abferV
£29*3)

Solution
Equilibrium

Concentration
(mow

0-20
0-20
0-20
0-20
0-20
0-20

0-13
0-13
0-13
0-13

.. . . . .

Isotherm MorM*

Langmuir
Langmuir
Langmuir
Langmuir
Langmuir
Langmuir

Langmuir
Langmuir
Langmuir
Langmuir

K*

0.066
0.20S
0.247
0.148
0.142
0.039

0.24
0.21
0.75
0.17

b.N*"

100
192
149
267
200
521

59
72
25
61

Reference and SOU Origins Comments
i

Suptaetal.,1362 Only describes adsorption (not desorptton).
Soils from India Units for Kunctear In artfcte (assume L/mM).

Listed K values are in Umg; listed b in mg/kg
Lab-prepared soil.

Definitions:
ESP * exchangeable sodium percentage
• Oxalate-extraetabte
b Dithlonite-oxtractabte
° NaQH-extraaaMe
"ExtractablelnlMKCI
a Langmuir (2) * Langmuir 2 surface (2 slope) Isotherm
' K * Equilibrium constant {or affinity constant) for Langmuir isotherm [L3/M]. Units are L/mg except where noted. :
(K« Equilibrium affinity constant for Freundljch isotherm tU3/MJ" except where noted • " .
0 kl = for desorptlon isotherm by Simard and LaFrance [L3/M]
h b » Adsorption capacity for Langmuir isotherm (M/M). Units are mg/kg except wh&re noted.
1 N s Degree of linearity for FreundJtoh isotherm (unitless)
1 k2 * for desorptton isotherm by Simard and LaFrance (units not defined in article)

Notes:
) Where not specified by tbe'author, particle size distribution was estimated for U.S. sofls by using the soil series descriptions obtained from the U.S. Department of Agriculture— Natural Resource Conservation Service (USQA— NRCS) Web site at www.statlab.iastat9.edu/soils/oso7 .

2) The fisted isotherm models and sorption coefficients were derived from graphical data for articles in which the values were not specified. The error introduced by the data interpolation is uncertain but expected to be small
3) Chemical and sorption parameters were converted to common units for each parameter to allow for comparison between articles.
4) A blank entry means that this information was not provided in the Journal article,
5) Entries of V in the columns for the isotherm coefficient indicate that the values are not presented in the Journal article or caonot be calculated from the information contained in the article.
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Table 3-3
Ruorkfe Partitioning From Sot) to Grotmdwater

FreundUctt Desorptfoa Isotherm (Peek and Votk, 1983)
SovthPtont Soil and Debris Atom (Scrap Van* Sotrtft UmtfflO, ami East PoKruff)

Reynolds Metats Company - Troutdale, Oregon

Atunlmm

Surtk**J Saod In SCMR Yard

StMfldWtSindifl South
a-EB6H»fr«8e

Stn In Scrap Yard

ExMcUM* Oxdit*
ExtnoiiMttriM

Site Sail Parameters

ErtncUM*
Iran WPH

UMHHI
1,427 u« un I Ma

1.872

SItt In South Undfm
JL-S861.0|7-«iBe 993

Sitting** PQUJ™
ip-saoi-oî wes

a-ae«i.(wwwe8

m~

2.192

1053 .2555

1,878 1.394 i 5.527

S.B85

S-5

ConUflt

1.0

Z1

a—— £M Cky

B6I | 9.4 4*

6.509 66 2,«

_ et>G 248

IM 1.B» 1 0.371 .

3.7,

5,0 < 65.8 | 292

6.6S7

op«f Gray S*

P't-̂ dH^MUrt (K, lwl Frtunjfch ̂ ^^
1*. pM*<* UK]
•rinK"**"

7,123

»a 1*

3.63)'

4,010 — al —
68

——— JJ~ ——
0.7

277

123

1.74

0.549

Salt Parameters from Literature Revfew

"n£i£r
OwM*

Hwnbre
JOTV
onto

Cokor

Broom

Hva.

Woodbum

Jow
Ontko
Coker

Mototel

Woodburn

Jorv
Ontko

Hmors

4,911

243
679

_.»«

351

2,374

34$
67S

83fi

DKbttt**

^55
4W
998

2,644

459

998
5,9*3

£7 ^

2,374

2,914
243

834

459
we 1

&S63

3S1 aira

Iran .
ORMoMU

SoXpH

«2— s —
6,752

... V"— n —
S>0.364

~~~2S —
&702

7.280

97.B44

LIL —

s,aoa
4.4M
1.005
949

————— 443T* ———

.,..„,

6.MS

4.469
1,005

949

—— 1 ——

i ————— ̂ J —————

20^84 i 6,869

U5.SW

6,702

5,752

4,466
1.005

55«

4^35 301

__-.

6.7

7.6
— rs —

M -

5-6

~sT~
6.5
6.7
6.3
_-.

-tt-
5-9

5-4
as— ™ —
dB
7.tS
ai
^-

-ssr

——— 0! ———

«

104

104

24

o«

1.SC

304
aw
l.M

—13 —

M Cto,

aao

5ZO

WO

as.o

440

17.0
sao

^° —

ESy

cUy

tavd .̂

^ ————
urn
d*

.î ttay

'^Ir" -
— rw-te5 ———

; is.0

t MO lit* hum

jssa|—a—
B22H 15633
11993 Sfa?
15.81 MRS
12.83 243.G

1561 S9&G,

Z3s 1 • a?

3S.8S 691 g

1iaS3 _, 2S7U.7

15.61 2M.6

1Z62 2<as
18.44 3124

"̂"̂  "'
35 BS OS12

119.93 h 237«7
i5«i E me
i2ja ! 5»T

(H)

t.sa

asa

137

' ——— — —— ~

1.4S

Z37
3.39

—— ~> ——

1.79

1 ————— ̂  —————

Z37
3.30

2.37

OJ71

4O3 44.2 12* 272 1.49

Woodtntrn
H*n*i*
Joty

Cotor
Molokai

Swh* ....

2.374 i &«44

Sf.914

675
836

Z18

11J224

9,075

S.«3
——— ̂  ———

—— 2M —

30594

47.135

es^w

7^60
97.844

—— . --g^p ———— — 1

3.SSS

6,869

949
782

————— 44f™ ——

55

4.0
54
AS
6.7
6.8

—— 41 ——

_M~-

1.62

B.S2 .
3,«W

204
1 A8

——— fi~~ ———
— as? —

350)
23.0
49.0

52.0

34.0

«• -

Oy«Uy
tovn
Ctay

cU-y
cMytMm

u*ya«v

35 85 i 031,2

02.28 * ! 1S633
11993 2J79.7

«.ffi ' S4ao
16.44 ' | 31S.4

——— fij ——— ; ———— jjfj-j ————

1.79

i.sa
1.4S
2.37
3.39

«

——— j^e ———

— H — i — & ———— T? —

0.454 1 1 Woodbum

914

BB9

— S£ — l

9.4

"™"~a9 —
17

<

Z89

zes
—— T^ —— i — ̂  —

1.72 0.382

'

kwtttM Of d«m*d horn tMmura tta«

Jcny
Onto

— SHcfcS —
Elmore
S.5̂
Pw r̂*
Nyssa

2,374

-ss-
a*3
KM

2,6*4

9.fi,'i

— JWM —

SOJ64

ssW
6,869

4.4M

S7.S44 7B3

s« S.752

378
ft*ee

————— lif •"

| ————— ̂  —————

H*«x.
Jorv

Ontko
Cottar

Motokal
— liSSi —

P^T

— asM —
——— M ——— |

<?£

11324 1 47.13S 5.B08

9,0/s i <a,M« ; 4,46d
449 6,702 ! LOOS
998 7^60 ' 94*

836 S.S83 S7.S44 782

——— 'jig ——— —— S2 —— I —— ~a«§ ——— '. ——— 44f™ ——
21B ' 640 ' 8.489 447

HH
— Is —

7.6
—— 7S~~

8,1

8.1

1,92

396

tea

—13 —

3SO

490

— 3+0™

^fr-

*r«»r

20.0 HKyetty
10JJ U* turn

5,4
6.5
6.7
6.8

Sl

a,sa
ass
104

904

1M

— L~^~£ ——
17.0 Lm

52.0 'ctty
. 34-0 jetty tejm

— i-iir teWSS ——

M^5 ——

as es - ! *au IT*

i»«4 >u I «.

— g ———— a —— i — ̂ f ——

east - i£* i-5*
11S.93 ' 2278 - 1 1-*S
1S.S1 2W r 2.3J
12.8S j 243 030

1&44 . 313 4
——— -.^ —— . ——— |5j ———

• —— 2-3 —— J ——— rff ———znz&jcn^



Table G-4
Summary of Literature Soil and Site Soil Correlation

South Plant Soil and Debris Areas
Reynolds Metals Company - Troutdale, Oregon

Unit
Surficial Sand

Silt

Upper Gray
Sand (UGS)

Location
Scrap Yard

South Landfill

Scrap Yard

South Landfill

East Potliner

Entire
South Plant

Matching Soil
Name

Hembre
Coker
Elmore

Woodburn
Jory

Ontko
Coker

Molokai
Woodburn

Jory
Ontko
Elmore

Woodburn
Jory

Coker
Molokai

Woodburn
Elmore
Nyssa
Ontko
Coker

Molokai

Matching
Soil Type

Loam
Clay
Loam

Silty clay
Clay
Loam
Clay

Clay loam
Silty clay

Clay
Loam
Loam

Silty clay
Clay
Clay

Clay loam
Silty clay

Loam
Silt loam

Loam
Clay

Clay loam

Freundlich K
(mg/kg)
1563.3
243.6
296.6
681.2
2278.7
296.6
243.6
312.4
681.2
2278.7
296.6
296.6
681.2
2278.7
243.6
312.4
681.2
296.6

44.7
296.6
243.6

Freundlich N
1.58
3.39
2.37
1.79
1.45
2.37
3.39

4
1.79
1.45
2.37
2.37
1.79
1.45
3.39

4
1.79
2.37
1.5

2.37
3.39

312.4 | 4

Average
Freundlich K

(mg/kg)

700

760

890

880

340

280

Average
Freundlich N

2.4

2.6

2.0

2.7

1.9

3.3

Geometric Mean
Freundlich K (mg/kg)

480

510

610

590

210

280

Geometric Mean
Freundlich

N

2.3

2.4

2.0

2.4

1.9

3.2

Note: The Jory clay was not included in the list of correlated samples for the UGS because of its
high clay content, very high Freundlich K value, and the lack of correlation with oxalate-extractable aluminum.
Although the Jory correlates well with measured dithionite-extractable iron concentrations, the data listed above
suggest that the dithionite-extractable iron concentration is not a good indicator of desorption for this particular soil.
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Table G-5
Calculation of Current Sorbed-Phase Fluorlde Concentration

South Plant Soil and Debris Areas (Scrap Yard, South Landfill, East Potliner)
Reynolds Metals Company • Troutdale, Oregon

Soil and
Debris Area

Station
ID Depth

(flbgs)

Total Soil Fluorlde by
EPA Method 340.1/340.2

(ma F / ka of drv welaht soil)

Soil
Moisture
Content

(% w/wt)

Lab-Measured
Groundwater Fluorlde

(EPA 300.0)

(mg/L)

Field-Measured
Groundwater Ruorlde

(Probe)

(ma/L)

Surficial Sand
Scrap Yard
South Landfill

GP54 5
GP60
GP63

5
5

340 28 | 21
4100
290

11.8
26.9

! 53
! 30

Calculated
Pore Water

Fluorlde
(mg F/ kg of wet

weight soil)

Calculated
Pore Water

Fluorlde
(mgF/kgof dry

weight soil)

Sorbed Fluorlde
Above Background

(C«,,)
(mg F / kg of dry weight

soil)

5.9 8.2 124
6.3
8.1

7.1
11.0

3885
71

Silt
Scrap Yard

South Landfill

East Potliner

GP50
GP54
GP59

GP60

GP63

GP65

GP66

10
10
10
15
20
25
30
35
40
10
15
20
25
30
35
40
10
15
25
30
35
40
5
10
15
20
25
30
35
5
10
15
20
25
30

2200
510
680
3300
2400
790
600
390
230
530
290
960
680
430
500
370
370
450
330
440
630
290
260

1200
2400
1500
660
540
220
2400
800
1100
760
940
2700

26.6
29.9
35.5
28.5
3311
28.4
28.3
29.2
20.6
19.3
30.7
31.9
29.3
28.4
28

27.8
27.7
33

30.1
31.8
32.3
18i8
21.7
23.1
25.6
29

27.4
32.2
25
26

25.1
27.3
31

31.1
29.9

265
772
1030

202
542

115
440
267
388
174

10.1
1.5
130
750
1100

14
21
1.7
6.6
72
23
160
310
7

7.5
2.1
9.8

0.88
3.5
2.6
1

0.48
110
446
220
240
165
3.8

9.73
j 22.2

210
602

51.5
79.7
92.6
108
538

2.7
0.4

94.1
220
341
3.7
5.9
0.5
1.4

13.9
7.1

64.4
" 159

2.0
2.1 .
0.6
2.7
0.3
1.1
0.8
0.3
0.1

25.0
101.6
68.4
112.5
47.7
1.2
2.4
5.8

12.9
21.8
28.7
65.3
180

3.7
0.6
146
308
510
5.0
8.3
Oi7
1.7

17.2
10.2
95

225
2.8
2.9
0.8
3.8
0.4
1.5
1.2
0.5
0.1

31.9
132
92
158
66
1.8
3.2
7.8

17.3
29.9
41.6
95

257

1988
301
326
2784
1682
577
384
181
20
305
72

657
247
219
289
161
158
242
120
231
422
82
20
860

2100
1134
386
330
9

2184
575
862
510
637

2235
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Table G-5
Calculation of Current Sorbed-Phase Fluoride Concentration

South Plant Soil and Debris Areas (Scrap Yard, South Landfill, East Potllner)
Reynolds Metals Company - Troutdale, Oregon

Soil and
Debris Area

Station
ID Depth

(ft bgs)

Total Soil Fluoride by
EPA Method 340.1/340.2

(mq PI ka of tirv welaht soil)

Soil
Moisture
Content

(% w/wt)

Lab-Measured
Groundwater Fluoride

(EPA 300.0)

(mg/L)

Field-Measured
Groundwater Fluoride

(Probe)

(ma/L)

Calculated
Pore Water
Fluoride

(mg F / kg of wet
weight soil)

Calculated
Pore Water
Fluoride

(mgF/kgofdry
weight soil)

Sorbed Fluoride
Above Background

(C«h)
(mg F/kg of dry weight

soli)

Upper Gray^Sand
Scrap Yard

South Landfill

East Potliner

GP50

GP54

GP59
GP60
GP63
GP65
GP66

16
20
25
30
35
15
20
25
30
35
45
45
45
40
35
40

490
430
590
370
530
360
360
220
180
150 U
300
210
160
350
1200
700

19.7
19.1
22.8
22.4
19,9
28.3
28.3
26.6
21.5
20.5
20.7
21,4
20.3
23.5 .
32.7
24

343
570

22.3
50.6
20.6
49.7
48.3
100
0.4 U
0.4 U
0.4 U
0.4 U
45
1.9

0.87
328
450
26.1

4.4
9.7
4.7
11.1
9=6

28.3
0.1
0.1
0.1
Oil
9.3
0.4
0.2

80.6
186
6.3

5.5
11.9
6.1
14.3
12.0
39.5
0.2
0.1
0.1
0.1
11.7
0.5
0.2
105
277
8.2

277
210
376
148
310
113
152
12
.0
0
80
1
0
37
715
484

Intermediate Sand
North of
Scrap Yard

MW33 85
95

210
180

20
20

56.8
56.8

11.4
11.4

14.2
14.2

0
0

Notes:
1) Soil and groundwater analytical results are from Geoprobe samples collected during Summer 1998. Blank entries mean no lab measurements were conducted.
2) Ruoride by 340.1 / 340.2 = total fluoride by sulturio acid digestion. Fluoride by 300.0 method or by field method = soluble fluoride.
3) Soil moisture content %w/w = ((weight ol water) / (weight of water + weight of soil)) x 100. These units are equivalent to kilograms of water per kilogram of "wet soil."
4} A background mineral fluoride concentration of 208. mg/kg fluoride was assumed (see sorbed fluoride calculation below}, based on soil samples upgradient of the source areas.
5) For the intermediate sand, the soil moisture content s an assumed typical value based on UGS data, and the groundwater concentration is from the first sampling event at well MW33-095,

In addition, the Freundllch coefficients (K and n) are assumed to be the same in the intermediate zone as in the UGS.

Abbreviations:
mg/kg = milligrams per kilograms. mg/L « milligrams per liter. % w/wt « percent water by weight. ft bgs = feet below ground surface. U » not detected.

Calculations:
Pore Water Fluoride as mg/kg wel weight soil = (Soil moisture content/1 00) * (Groundwater Fluoride Concentration) / (Density of Water)

where: Pore water fluoride is in units of mp fluoride /kg wet soil Soil moisture content is In units of kg H2O / kg wet soil
Groundwater fluoride concentration is In units of mg fluoride / L H2O Density of water is 1 kg/L

The relationship for the measurement units In the above equation is: mg/kg soil » mg fluoride / kg wet soil « (kg H20 / kg wet soil) * (mg lluoride / L H20) * (1 L H2O / 1 kg H20)
Pore Water Fluoride as mg/kg dry weight soil - (Pore Water Fluoride as mg/kg wet weight soil) / ( [1 00 • Soil moisture content] / [Soil moisture content] )

Used laboratory result for groundwater fluoride concentration where available
Ca<w = Adsorbed Fluoride = Total Soil Fluoride - Mineral Ruoride - Pore Water Fluoride, where all concentrations are In mg/kg dry weight of soil

Mineral fluoride - 208 mg fluoride /kg dry weight of soli
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Table G-6
Estimated Equilibrium Groundwater Concentrations Associated With Fluoride Soil Sampling Data

South Plant Soil and Debris Areas (Scrap Yard, South Landfill,
ReynoJds Metals Company - Trouidale, Oregon

Soil and
Debris Area . Station ID Depth

• (ft bgs)

Sorbed Fluoride Concentration
Above Background (Cldl) '"'
(mg F / kg dry weight sol!)

East Potliner)

Equilibrium Groundwater Concentration
Geometric Mean

Freundlich K Coefficient
(mg/kg)

II Geometric Mean Calculated Equilibrium
1 Freundlich K Coefficient Groundwater Concentration

(unitless) (mgrt.)

Surflcial Sand
Scrap Yard GP54 : 5
South Landfill GP60 • 5

GP63 " 5

124
3885
71

480
510
510

2.3 0.8
2.4 2,484

: 2.4 0.20

Silt
Scrap Yard GP50 10

GP54 10
South Landfill GP59 10

15
20

'! 25
30

' 35
40

GR60 10
15
20
25
30
35
40

GP63 10
• : T5
' ' 25

'" 30
3S

" ' 40
East Potliner ; GP65 5

10
15

i 20
: ' 25

: 30
i 35

GP66 ! 5

i 1°1 15
20

I ZS
' ' 30

1988
301
326

2784
1682
577
384
181
20
305
72
657
247
219
289
161
158
242
120
231
422
82
20
860

2100
1134
386
330

9
2184
575
862
510
637

2235

610
610
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
590
210
210
210
210
210
210
210
210
210
210
210
210
210

2.0
2.0

202
4.6

2.4 4,6
2.4 787
2.4 ! 235
2.4
2.4
2.4
2,4
2.4
2.4
2.4
2.4
2.4
2.4
2,4
2M
2.4
2.4
2.4
2.4
2.4
1.9
1.9
1.9

18
6.8
1.1

Not Detectable
3.9

0,10
25
2.4
1,8
3.4
0,8
0.8
2.2
0,4

,2'.0
8.5

0.17
0,2
277

1,509
1.9 468
1.9 61
1.9 j 45
1.9 ] Not Detectable
1.9 j 1626
1.9 129
1.9
1-9
1.9

278
103
157

1.9 1,699
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Table G-6
Estimated Equilibrium Groundwater Concentrations Associated With Ruoride Soil Sampling Data

South Plant Soil and Debris Areas (Scrap Yard, South Landfill, East Potllner)

|:

Soil and :

Debris Area Station 10
i

Reynolds Metals Company - Troutdaie, Oregon

Depth
(ft bgs)

Sorbed Fluorlde Concentration
Above Background (C ,̂) '"
(mg F / kg dry weight soil)

Equilibrium Groundwater Concentration
Geometric Mean

Freundllch K Coefficient
(mg/kg)

I Geometric Mean
Freundlich K Coefficient

• (unltless)

i Calculated Equilibrium
Groundwater Concentration

(mg/L)

Upper Gray Sand
Scrap Yard GP50

GPS4

South Landfill [ GP59
i GP60

GP63
East Potliner ; GP65

i GP66

15
20
25
30
35
15
20
25
30
35
45
45
45
40
35
40

277
210
376
148
310
113
152
12
0
0

80
1
0

37
715
484

280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280

3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3-2
3.2
3.2

18
7.6
49
2.5
26
1,0
2.7

Not Detectable
Not Detectable
Not Detectable

0.3
Not Detectable
Not Detectable
Not Detectable

"382 ~ '
109

ntermediate Sand
North of MW33
Scrap Yard
Notes:
(a) From Table G-5

Abbreviations:
mg/L K milligrams per liter.
mg/kg « milligrams per kilograms.
It/bgs - ieet below ground surface.

Calculations:

85
95

0 II 280
0 || 280

3.2
3.2

Not Detectable
Not Detectable

Equilibrium groundwaier concentration is calculated from the sorbed concentration above background using
the Freundllch isotherm equation as follows:

Cgw=19-(C,d!/K)«n)
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Table G-7
Comparison of Measured and Estimated Equilibrium Groundwater Concentrations

South Plant Soil and Debris Areas (Scrap Yard, South Landfill, East Potliner)
Reynolds Metals Company - Troutdale, Oregon

Soil and
Debris Area Station ID

1
Depth
(ft bgs)

Laboratory Groundwater
Fluorlde (EPA 300.0)

(mg/L)

Field
Groundwater Fluorlde

(Probe)
Calculated Equilibrium

Groundwater Concentration
(man.) (mg/L)

Is the Measured Concentration
Above the Calculated

Equilibrium Concentration?
(Y/N)

Is the Equilibrium
Below the MCL (4 mgO.)?

(Y/N)

Surficial Sand
Scrap Yard
South Landfill

GP54 5
GP60 J_ 5

GP63 j 5

21 0.8
53
30

_2.484 . ..
0.20

Silt
Scrap Yard |l GP50

GP54
South Landfill

East Potliner

GP59

GP60

GP63

GP65

GP66

10
10
10
15
20
25
30
35

40

10

15
20
25

30

35

40

10

15

25

30
35
40

5
10
15
20
25
30
35
5
10
15
20
25
30

265
772
1030

202
542

115
440
267
388
174

210
602

10.1 j 202
1.5 I 4.6
130
750
1100
14
21
1.7
6.6
72
23
160
310
7

7.5
2.1
9.8

0.88
3.5
2.6

1
0.48
110
446
220
240
165
3.8

9.73
22.2
51.5
79.7
92.6
108
538

4.6
787
235
18
6.8
1.1

Not Detectable
3.9

0.10
25
2.4
1.8
3.4
0.8
0.8
2.2
0.4
2.0
8.5

0.17
0.2
277

1,509
468
61
45

Not Detectable
1,626
129
278
103
157

1.699

Yes
No

Yes

Yes
No

Yes

No
No

Yes
No

Yes
No
Ves
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes

No
Yes
Yes
Yes
No
No
Yes
No

Yes
No
No
No
No
No
No

No
No
No
No
No
No
No

Yes
Yes
Yes
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Yes
Yes

No
No
No
No
No

Yes
No
No
No
No
No
No
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Table G-7
Comparison of Measured and Estimated Equilibrium Groundwater Concentrations

South Plant Soil and Debris Areas (Scrap Yard, South Landfill, East Potliner)
Reynolds Metals Company - Troutdale, Oregon

Soil and
Debris Area station ID _JDepth

(ft bgs)

Upper Gray Sand
Scrap Yard

South Landfill

East Potliner

GP50

GP54

GP59

GP60

GP63

GP65
GP66

15
20
25
30
35
15

20

25

30

35

45

45

45

40
35
40

Laboratory Groundwater
Fluorlde (EPA 300,0)

(mg/L)

Field
Groundwater Fluorlde

(Probe)
(mg/L)

Calculated Equilibrium
Groundwater Concentration

(mg/L)

343
570

22.3
50.6
20.6
49.7
48.3
100

0.4 U
0.4 U
0.4 U
0.4 U

45
1.9

0.87
328
450
26.1

18
7.6
49

2.5
26
1.0
2.7

Not Detectable
Not Detectable
Not Detectable

0.3
Not Detectable
Not Detectable
Not Detectable

382
109

Is the Measured Concentration
Above the Calculated

Equilibrium Concentration?
(Y/N)

Is the Equilibrium
Below the MCL (4 mg/L)?

(Y/N)

Yes
Yes
No

Yes
Yes
Yes

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

No
No
No

Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No

ntermediate Sand
North ot
Scrap Yard

MW33 85 II

95 I

56.8
56.8

Not Detectable
Not Detectable

Yes
Yes

Yes
Yes

Note: Highlighted rows are those where equilibrium concentrations are below the MCL. For several of these rows,
the equilibrium concentratoins are also below the measured concentrations.

Abbreviations:
ft/bgs = feet below ground surface.
mg/L = miliigrams per liter.
MCL = maximum contaminant level.
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Table G-8
Estimated Degree of Reversibility of Fluoride Adsorption in Site Soils

South Plant Soil and Debris Areas (Scrap Yard, South Landfill, East Potliner)
Reynolds Metals Company • Troutdale, Oregon

Soil
and

Debris
Area

Station
ID Depth

(ft bgs)

Estimated Sorbed
Fluoride Concentration

Above Background
From Table F-5 (C,ds)

(mg F / kg dry weight soil)

Lab-Measured
Groundwater

Fluoride
(ERA 300.0)

(mg/L)

Field-Measured
Groundwater

Fluoride
(Probe)
(mg/L)

Calculated Sorbed Soil
Fluoride In Equilibrium

With Measured
Groundwater Fluoride

(mg F / kg dry weight soil)

Ratio of Calculated and Measured
Sorbed Soil Fluoride

Concentrations
(Degree of Reversibility of Adsorption)

(dimensionless)

Surficial Sand
South Landfill • GP60 3885 53 784 0.20

Silt
iScrap Yard GP50 10 1988 10.1 445 0.22
East Potliner GP65

GP66
15
5
15
30

2100
2184
862

2235

267

602

220
22.2
79.7
538

844
228
447
1294

0.40
0.10"
0.52
0.58

UGS
East Potliner GP66 40 484 26.1 309 0.64
Notes:
) The sorbed soil fluoride concentration in equilibrium with the measured groundwater fluoride concentration is calculated using the Freundlich isotherm coefficients
listed in Table G-5 for each soil sample. This concentration does not include background or pore water concentrations.

2) Blank entries for the lab-measured groundwater fluoride means no lab measurements were conducted.
i •

3) The ratio of the calculated and estimated sorbed soil fluoride concentrations (in,the last column) is the indicator of the possible degree of reversibility of the adsorption process.

Abbreviations:
mg/kg = milligrams per kilograms. mg/L = milligrams per liter.
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